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subterranean formation, comprising: one or more solid tubular membere, each solid tubular member 
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ISOLATION OF SUBTERRANEAN ZONES 

Cro88 Rvfsrmce To Related Applications 

TMs application is a continuatibn-ln-part of U.S. patent application serial number 
5 09/969.922, attorney docket number 25791.69, filed on ^10/3/2001, that was a 
continuaUon-in-part of U.S. patent application serial numt)er 09/440,338. attorney 
docket mrvber 25791.9.02. filed on 11/15/1999. that issued as U.S. Patent No. 
6,328,113. that claimed the benefit of the filing date of U.S. proviskMial patent 
appllcatkxY serial >iumber 60/108.558. attomey docket number 25791.9. filed on' 
10 1 1/16/1998, the dlsdbsures of which are Incorporated herein by reference. 

The present applteatton is related to the follpwing: (1 ) U.S. patent application serial no. 
09/454.139, attomey docket no. 25791.03.02, filed ori 12/3/1999. (2) U.S patent 
application serial no. 09^10.913. attomey docket no. 25791.7.02, filed on 2/23/2000. 

15 (3) U.S. patent applicafion serial no. 09/502.350. attomey docket no. 25791.8.02, filed 
on 2/10/2000. (4) U.S. patent appllcatbn serial no. 09/440.338. attomey docket no. 
25791.9.02. filed on 11/15/1999, (5) U.S. patent appllcatkm serial no. 09/523,460. 
attomey docket no. 25791.11.02. filed on 3/10/2000. (6) U.S. patent appiicatlon serial 
no. 09/512.895. attorney docket no. 25791.12.02. filed on 2C4/2000, (7) U.S. patent 

20 application serial no. 09/51 1.941 , attomey docket no. 25791 .16.02. filed on 2/24/2000. 
(8) U.S. patent appUcatton serial no. 09/588.946. attomey docket no. 25791.17.02, filed 
on 6/7A2O00. (9) U.S. patent application serial no. 09/559.122. attomey docket no. 
25791.23.02. filed on 4^26/2000. (10) PCT patent application serial no. 
PCT/US00/1863S, attomey docket no. 2579125.02, filed on 7/9/2000. (11) U.S. 

25 provistonat patent appiicatton serial no. 60/1 62,671 . attorney docket no. 25791 .27. filed 
on 11/1/1999. (12) U.S. provistonai patent appiicatton serial no. 60/154,047, attomey 
docket na 25791.29, filed on 9/16/1999, (13) U.S. provistoiial patent appiicatton seriaj 
no. '60/159.082. attomey docket no. 25791.34. filed on 10/12/1999. (14) U.S. 
provistonai patent application serial nb. 60/159,030. attomey docket no. 25791 .36, filed 

30 on 10/12/1099. (15) U.S. provisional patent appHcatton serial no. 60/159,033, attomey 
docket no. 25791.37. filed on 10/12/1999. (16) U.S. provistonai patent application serial 
no. 60/212.359. attomey docket no. 25791.38. filed on 6/19/2000. (17) U.S. provistonai 
patent appltoatton serial no. 60/165,228. attomey docket no.* 25791.39, filed on 
11/12/1999. (18) U.S. provisional patent appiicatton serial no. 60/221.443. attomey 
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docket no. 25791.45, filed on 7/28/2000. (19) U.S. provisional patent application serial 
no. 60/221.645. attorney dod(et no. 25791.46, filed on 7/28/2000, (20) U.S. provisional 
patent application serial no. 60/233.638. attorney docket no. 25791.47. filed on 
9/18/2000. (21) U.S. provitional patent applicatnn serisri no. 60/237.334, attorney 
docket no. 25791.48. filed on 10/2/2000. (22) U.S. provistonal patent application serial 
no. 60/270,007. attorney docket no. 25791.50. filed on 2/20/2001; (23) U.S. provistonal 
patent appficatkm serial no. 60/262.434. attorney docket no. 25791.51. fled on 
1/17/2001; (24) U.S. provisional patent applteaiton serial no. 60/259,486. attorney 
docket no. 25791.52, fited on 1/3/2001; (25) U.S. provistonal patent application serial 
no. 60/303,740. attorney docket no. 25701.61, filed on 7/6/20O1; (26) U.S. provisional 
patent appBcatnn serial no. 60/313,453, attorney docket no. 25791.59. filed on 
8/20/2001; (27) U.S. pravisionat patent applicatton seriei.no! 60/317.985. attorney 
docket no. 25791.67. filed on 9/6^001; (26) U.S. provisional patent applicatton serial 
no. 60/3318.386, attorney docket no. 25791.67.02. filed on 9/10/2001; and (29) U.S, 
utility patent application serial no. 09/960,922. attorney docket no. 25791.69. filed on 
10/3/2001, ttie discknures of wttidt are inoorp«Btad herein by reference. 

Background of the Invention 
Tills invention relates generally to oil and gas exploratton, and In particular to isolating 
certain subterranean zones to facilitate oil and gas exploratton. 

During oil exptoratton. a wellbore typtoalty traverses a number of zones wittiin a 
subteiranean fonmatton. Some of these subterranean zones will produce oil and gas. 
while others wM noL Further, it Is often necessary to iscdate subtensne^n zones from 
one another in older to fecHRate the exptoration for and producHon of oR arid gas. 
Existing methods for isdaUng subtenranean produdton zones in order tolacflltete the 
exiitoiatton for and production of oil and gas are complex and expensive. 

The present Invmlton is dbected to overcoming one or more of the Hmitattons of the 
misting processes for teoilating subterranean zones durii^ dl and gas exptoration. 

Summary of the Invention 

Aooording to one aspect of the present invention, an apparatus Is provided ttiat 
includes a zonal isolation assembly including: one or more soiki tubutor membera, each 



solid tubular member including one or more external seals, one or more perforated 
tubular members coupled to the solid tubular members, one or motB flow control valves 
operably coupled to ttie perforatdd tubular members for oontrolllng the flow of fluidic 
materials through the perforated tubular members, one or more temperature sensors 

5 operably couf^ to one or more of the perforated tubular members for monitoring the 
operating temperature within the perforated tubular members, one or more pressure 
sensors operably coupled to one or more of the perforated tubular members for 
monitoring the operating pressure within the perforated tubular members, and one or 
more flow sensors operably coupled to one or more of the perforated tubular members 

10- fyr monitoring the operating flow rate within the perforated tubular members, a shoe 
coupled to the zonal isolation assembly, and a controller operably coupled to the flow 
control valves, the temperature senses, the pressure sensors, and the flow sensors for 
monitoring the temperature, pressure and flow sensors and controlling the operation of 
the flow control valves. At least one of the solid tubular members and the perforated 

15 tubular rmmbers are fomned by a radial expansion process perfomied within the 
wellbore. 

According to ano^r aspect of the present Invention, a method of isolating a first 
subtenanean zone from a second subtenanean zone in a wellbor^ is provided that 

20 includes positioning one or more solid tubulars within the weHbore. the solid tubulars 
traversing the first subterranean zone, positioning one or nx>re perforated tubulars 
witMn the wellbore, the perforated tubulars traversing the second subterranean zone, 
radially expanding at least one of the primary solid tubulars and perforated tubulars 
within the wellbore, fluidity coupling the perforated tubulars and the solid tubulars, 

25 preventing the passage of fluids from the first subt^ranean zone to the second 
subienahean zone witttin the wellbore external to the solid tubulars and perforated 
tubulars, monitoririg the operating temperatures, pressures, and flow rates within one 
or rmm of the perfbrated tububrs, and oontrolNng the flow of fluidic materiais through 
the perfbrated tubulars as a function of the monitored operating temperatures, 

30 pressures, and flow rales. 

According to another aspect of the present invention, a method of extracting materials 
from a producing subterranean zone in a weitt)ore, at least a portion of the wellbore 
including a casing, is provided that includes positioning one or wotb solid tubulars 
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within the wetlbore, positioning one or more perforated tubulars within the wellbore, the 
perforated tubulars traversing the producing subterranean zone, radially expanding at 
least one of the solid tubulans and the perforated tububrs within the wellbore, fluidicty 
coupling the solid tubulars witti the casing, fluMidy coupling the perforated tubulars 
5 with the soUd tubulars, fluldidy isolatinjg the producing subtenanean zone from at least 
one other subterranean zone within the wellbore, fluidlcly coupling at least one of the 
perforated tubulars with the producing subteiranear^ zone, monitoring the operating 
tdmperatures, pressures, and flow rates within or^e or imre of the perforated tubulars, 
and controlling the flow of fluidic materials through the perforated tubulars as a function 
10 of the rnonltored operating teniperaturas, pressures, and flow rrt^ 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone in a weDbore is provided that 
includes means for positioning one or more sofld tubulars wittiin the wellbore, the solid 

15 tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tgbulars within the wellbore, the perforated tubulars traversing the second 
subterranean zone* means for radially expanding at least onei of the solid tubulars and 
perforated tubulars withh the weilbore, means for fluidlciy coupling the i;)erforat0d 
tidMjIars and the sofld tubulars, means for preverrting the passage of fluids from the first 

20 subterranean zone to the second subtenanean zone within the wellbore external to the 
solid tubulars and perforated tubulars, nr^ns for monitoring the operating 
tenqraratures, pressures, end flow rates within one or more of the perforated tubulars, 
and means for controlling the flow of fluidic materials through ttie perforated tubulars as 
a function of the monitored openBrtingtarnperatures,.prassu^ . 

25 

According to another aspect of the present invention, a system for extracting materials 
from a producing subterranean zone in a wellbore. at least a portfon of the wellbore 
Including a casing. Is provided that Includes means for postOoning one or more solid 
tubulars within the weHbore, means for positioning one or mm perfbrated tubulars 
30 within ttie wellbond, the perforated tutxJiars traversing the producyig subtenanean 
zone, means ffn* radially expanding at least one of the solid tubulars and the perforated 
tubulars within the w^lbore, means for fluldidy coupltng the sdid tubulars with the 
casing, means for fluididy coupling the perfbrated tubulars with the solM tubulars, 
means for fluidicly isolating the producing subterranean zone, from at least one other 
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subtenBnean zone within the wellbord, means for fluidicly coupling at least one of the 
perforated tulHilars with the producing subterranean zone, means for monttoring the 
operating temperatures, pressures, and flow rates within one or more of the perforated 
tubulars, and means for oontrolling the flow of fluidlc materials thnxigh the perforated 
5 tubulars as a function of the rnonltorad operating temperatures, pressures, and flow 
rates. 

According to another aspect of the present Inventioh, an apparatus Is provided that 
Includes a zonal isolation assembly including: one or nnore solid tubular members, each 

10 solid tubular member Including one or mxe external seals, one or more perforated 
tubular membere each including radial passages coupled to the solid tubular members, 
and one or more solkJ tubular liners coupled to the interior surfaces of one or more of 
the perforated tubular members for sealing at least some of the radial passages of the 
perforated tubular members, and a shoe ooupled to the zonal isolation assembty. At 

15 least one of the solid tubular members and the perforated tubular members are formed 
by a radial expanston process perfomied within the wellbore» and the solid tubular 
linere are formed by a radial expansion process performed within the wellbore. 

According to another aspect of the present inventioh, a method of isolating a first 
20 subtenanean zone from a second subterranean zone in a weilbore Is provided that 
includes positioning one or mom solid tubulars within the weilbore, the solid tubulars 
traversing the firet subterranean ^a, positioning one or more perforated tubulars 
isach including one or more radial passages withia the weilbore, the perforated tubuleis 
travereing the second subterranean zone, radially expanding at least one of the soHd 
25 tubulare arid perforated tubulars within the weilbore^ ftuicficiy coupling the perforated 
tubutare and the priniary solid tubulars. preventing the passage of flyids from the first 
subterranean zone to the second subterranean zone within the weilbore external to the 
primary solid taibulare and perforated tubulars. positioning one or more solid tubular 
linere within the interior of one or wore of the^ perforated tubulars, and radially 
30 expanding and plastically deforming the solid tubular linere within the interior of one or 
more of the perforated tubulare to flutdidy seal at least some of the radial passages of 
the perforated tubulara« 
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According to another aspect of the present invention, a method of extracting niaterials 
ftum a producing subterranean zone fn a wellbore, at least a portion of the wellbore 
including a casing, is provided that includes positioning one or more solid tubulare 
wItMn the weiibore. positioning one or nnore perforated tubuiars each including one or 
5 more radial passages within the wellbore, the perforated tubuiars traversing the 
producing subtenanean zone, radially expanding at least one of the soRd tubulare and 
the perforated tubuiars within the wellbore, ftuididy coupling the solid tubuiars with the 
casing, flukficly coupling .the pmforated tubuiars with the solid tubuiars, fluMicly 
Isolating the producing subtenranean zone from at least one other subterranean zone 
10 within the wellbore, fluhUcly coupling at least one of the perforated tubuiars with the 
prcxfucing subterranean zone, positioning one more solid tubular liners within the 
interior of one or more of the perforated tubuiars, and radiaily expanding and plastically 
deforming the solid tubular liners within the Interior of one or more of ttie perforated 
tubuiars to fluidlcty seal at least some of the radial passages of the perforated tubulans. 

15 

According to another aspect of the present invention, a system for isolating a first 
subterranean zme from a second subtenanean zorie in a wellbore is provided that 
includes means for positioning one or more solid tubuiars within the wellbore, the solid 
tubuteirs travershr^g the first subterranean zone, means for positioning one or more 

20 perforated tubuiars each including one or more radial passages within ttie wellbore, the 
perforated tubuiars traversing the second subterranean zone, means for radially 
expariding at least one of the solid tubuiars and perforated tubuiars within the wellbore, 
means for fliudidy coupling the perforated tubuiars and the solid tubuiars, means for 
preventing the passage of fluids from the first subterranean zone to the second 

25 ' subterranean zone within the wellbore external to the primary solid tubuiars and 
perforated tubuiars, means for positioning one or nnore solid tubular lineiB within the 
interior of one or more of the perforated tubuiars, end means fbr radially expanding and 
plasticaKy defbrmir^ the solid tubular liners within the interior of one or more of the 
perforated tubuiars to fluidldy seal at least some of the radial passages of the 

30 perforated tubuiars. 

According to another aspect of the present invention, a system for extracting materials 
from a pncxludng subterranean zone in a Wellbore, at least a portion of the wellbore 
Including a casing, is provided that includes means for positioning one or more solid 
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tubulars within the weUbore/ means for posittoning one or more perforated tubulars 
each including one or nnore radial passages within the wellbore, the perforated tubulars 
travefsing the producing subterranean zone, means for radially expanding al least one 
of the solid tubulsus and the perfbratad tubulars wlttiin the welibore. means for flutdidy 
5 coupling the solid tubulars with the casing, noeans for fluididy coupling the peiforaled 
tubulars with the solid tubulars, means for fluidicly isolating the producing subterranean 
zone from at least one other subterranean zone within the weflbore, means for fluididy 
' ooupUng at least one of the perforated tubulars with the produdng subtenranean zcxie, 
means for portioning one or more sdid tiibular liners within the interior of one or morB 
.10 • of the perfbratad tutMJiars, and means for radially exfianding and plasticaliy deforming 
the solid tubular tiners wItMn the Interior of one or more of the perforated tubulars to 
fluidicly seal at least some of the radial passages of the perforated tubulars. 

According to another aspect of the present Invention, an apparatus Is provided that 
15 includes a zonal isolation assembly induding: one or more solid tubular members, each 
solid tubular member induding one or more e>ctemal seals, one or more perforated 
tubular members each including radial passages coupled to the solid tubular members, 
and a sealing material coupled to at least some of the perforated tubular members for 
sealing at least some of the radial passages of the perforated tubular members, and a 
20 shoe coupled to the zonal isolation assembly. 

According to another aspect of the present Invenfion, a method of isolating a first 
subterranean zone from a second subtenranean zone in a weilboie is provided that 
indudes positioning one or more solid tubulars within the weijborB, the solid tubulars 

25 traversing the first subtenranean zone, positioning me or more perforated tubulare 
each induding one or more radial passages within the welibore, the perforated tubulars 
traversing the second subterranean zone, radiaily expanding at least cme of the soOd 
tubulars and |>erforated tubulars within the weilbors, fluidicly coupling the perforated 
tubulars and the primary solid tubulars, preventlrig the passage of fluids from the first 

30 subtenanean zone to the second subtenBnean zone within the welibore external to the 
primary solid tubulars and perforated tubulars, sealing off an anrHilar region within at 
least one of the perforated tubulars, and injecting a hardenable fluidic sealing material 
into the sealed annular regions of the perforated tubulars to seal off at least some of 
the radial passages of the perforated tubulars. 
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According to another aspect of the present invention, a method of extracting materials 
• from a ptodudng subterranean zone in a weiiix>re, at lea$t a portion of the wellbore 
including a casing, is provided that bidudes posittonvig one or more solid tubulars 
5 within the welRxxe. positioning pne or more perforated tutwlars each Including one or 
more radlad passages within the weHbore, the perforated tubulars traversing the 
producing subterranean mne, radialy expanding at least one of the sou tubulars and 
the peffmated tubulars within the welibora. fluidlciy ooupHng the solid tubulars wHh the 
ctning, fliMdy coupOng the perforated tubulars wHh the solid tubulars. fluidicly 

10 isdaiing the producing subtenanean zone from at least one other subtenanean zone 
within the wellbore. fluidicly coupling at least one of the perforeted tubulars with the 
producing subterranean zone, sealing off an annular region wWdn at least one of the 
perforated tubulars, arKi injecting a hardenable fluldic sealing material Into the sealed 
annular regions of the perforated tubulars to seal off at least some of the radial 

15 passages of the perforated tubulars. ■. 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone in a wellbore is provided that 
Includes means for positioning one or more solid tubulars within the wellbore. the solid 

20 tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars each including one or more radtel passages witNn the weHbore, the 
perforiated tubulars traversing the second subterranean zone, means for radiatty 
expanding at least one of the soDd tubulars and perforated tubulars within the wellbore, 
means for fluidicly coupling the perforated tubulars and the sofid tubulars, means for 

25 preventing Hie passage of. fluids from the first subterremean zone to the ssjoond 
subterranean zone within this wellbore external to the primary soDd tubulars and 
perfbiatad tubulars, rneans fbr seaUng off ah annular region within at least one oflhe 
peffofBted tubulars. and means for bijecting a hardenable fluldic sealing material Into 
the seated annular ragione of the perforated tubulars to seal off at toast some of the 

30 radial passages of the pwfbratBdtubulais. 

According to another aspect of the present Invention, a system for mtrading materials 
firom a producing subtenianean zone in a wellbore, at least a portion of the welttxxe 
indwfing a casing, to provided that includes means for positioning one or more siilid 

8 
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tubulars within the wellbore, means for positioning one or more perforated tubulare 
each including one or more radial passages within the wellbore, the perforated tubuiars 
traversing the producing subterranean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubuiars within the wellbora, means for fluMidy 
5 coupling the sdid tubulars with the casing, mearis.for fiuldicty coupling the perforated 
tubidarB with the solid tubulars, rneans for fluidfely isolating the producing subterranean 
zone from at least one other subterranean zone wttNn the wellbora, means for fluMidy 
coupling at least one of ttie perforated tubulars with the producing subtenranean zorte, 
means for sealing off an annular region within at least one of the perforated tubulars, 
10 and means for Injed^ a hardenable fluidic sealing material bito the seated annular 
regions of the perforated tubulars tb seal off at lee»t some of the radial passages of the 
perforated tubulars. 

According fo another aspect of the present invention, an apparatus is provided that 
15 Includes a zonal isolation assembly positioned within a wellbore that traverses a 
subterranean fonmation including: one or mors solid tubular members, each sold 
tubular nDemt>er including one or more external seals, one or more perforated tubular 
members coupled to the solid tubular members, and a shoe coupled to the zonal 
isolation assembly. At least one of the solid tubular members and the perforated 
20 tubular membere are formed by a radial expansion process performed within the 
wellbora, and at least one of the perforated tubular memfaiers are radially expanded info 
intimate contact with tfie subterranean formation. 

According to another aspect of the present Invention, a method of Isolating a firat 
25 ^ si^tenranean zona from a second subtenanean zone In a wellboie is provided that 
includes positioning one or more solid tubulars witHn the welHbore. the BdSU tubuiars 
traversing the first subterranean zone, posHiorring one or mom perforated tubulars 
witMh the wellbore each including one or more racfial passages* the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the primary 
30 solid tubulars and perforated tubuiars within the wellbore, radially expanding at least 
one of the perforateld tubulars Into Intimate contact with the second subterranean »ns, 
fluidiciy coupling the perforated tubulars and the solid tubulars, and preventing the 
passage of fluids from the first subtenanean zone to the second subterranean zone 
within the wellt>ore external to the solid tubulars and perforated tubulars. 
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According to another aspect of the present invention, a nnethod of extracting nnaterials 
from a producing subterranean zone in a wellbore, at least a portion of the weilbore 
Including a casing, is provided that includes positioning one or more solid tubulars 
5 within the welltxm, positioning one or more perforated iubulars within the weilbore 
each including one or more radial passages, the perforated tubulars traversing the 
produdng subterranean zone, radially expanding at least one of the solid tutKJiars and 
the perforated tubulars within the weilbore, radially expanding at least one of the 
perforated tubulars into intbnato contact with the producing subterranean zona, fluidldy 
10* coupling the solid tubulars with the casing, flyidiciy couplbig thd perforated lidMJiars 
with the solid tubulars, fluidicly isolaling the producing subtermneah zone from at least 
one other subtenranean zone within the weilbore, and fluldiciy coupling at least one of 
the perforated tubulars with the producing subterranean ^me, 

15 According to another aspect of the present Invention, a system for isblating a first 
subterranean zone from a second subtenanean zone In e weilbore is provided that 
includes mear^ for positioning one or mre solid tubulars withrn^ the weilbore, the solid 
tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars within the weilbore each induding one or mom radial passages, the 

20 perforated tubulars traversing the second subtenBnean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the weilbore, 
means for radially expanding at least one of the perforated tubulars into intimate 
contact with tlie second subterranean zone, means for fluididy coupling tiie perforated 
tubulars and the solid tubulars, and means fbr preventir>g the passage of fluids from the 

25 fM subterranean zone to the second subtenanem zone within the weilbore external to 
the soDd tubulars and perforated tubitors. 

Aooording to another aspect of the present invention, a system for extracti materials 
from a producing subterranean zone in a weilbore, at least a portion of the weliboie 
30 Induding a casing, is provided that Indudes means for positioning one or more solid 
tubulars within the weilbore, means fbr positioriing one or more perforated tubuters 
within the weilbore each induding one or more radial openings, the perforated tubulars 
traversing the producing subterranean zone, means for radially expanding at le^st one 
of the solid tubulan$ and the perforated tubi^rs within the weilbore, means for radially 
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expanding at least one of the perforated tubulars into intimate contact with the 
producing subtenanean zone, means for fluldicly coupling the solid tubulars with the 
casing, means for fluidtdy couplhg the perforated tubulars with the solid tubulars, 
means for fhiidicly isolating the producing subterranean zone from at least one other 
5 subtmanean zone within the wellbore. and nneans for fluidldy coupling at least one of 
the perforated tubulars with the produdng subterranean zone^ 

According to another aspect erf the present invention, an apparatus Is provided that 
includes a zonal isolation assembly positioned within a wellbore that traverses a 

10 subterranean formation and Includes a perforated wellbore casing, including: one or 
more sdid tubular members, each solid tubular member including one or nnore external 
seals, one or more perforated tubular members coupled to the solid tubular members, 
and a shoe coupled to the zonal isdation assembly* At least one of the solid tubular 
members and the perforated tubular memb^ are formed by a radial expansion 

15 process performed within the wellbore, and at least one of the perforated tubular 
members are radially expanded into intimate contact with the perforated wellbore 
casing. 

According to another aspect of the present invention, a method of Isolating a first 
20 subtenanean zone from a second subtenranean zone in a wellbore that includes a 
perforated casing that traverses the second subterranean zone, is provided that 
includes positioning one or moreedid tubulars within the wellbore, the solid tubulars 
traversbig the first subterranean zone, positioning one or more perforated tubulars 
within the wellbore each Including one or more radial passages, the perforated tubulars 
25 traversing the second subterranean zone, radially expanding at least one of the phxmry 
soM tubulars and perforated tubulars within the wellbore, radially expanding at least 
one of the perforated tubulars into Mmate contact with the perforated casing, fluldidy 
coupling this perforated tubulars and the solid tubulars, and preventing the passage of 
fluiife from the first subtenanemi zone to the second subterranean zone within the 
30 wellbore external to the solid tubulars and perfbrated tubulars. 

According to another aspect of the present invention, a nrtettiod of extracting materials 
from a producing subterranean zone in a wellbore, at least a portion of the wellbore 
including a casing and a perforated casing that traverses the producing subterranean 
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zx>ne. is provided that includes positioning one or more solid tubulars within the 
wellbore. positioning one or niore perforeted tubulars within the wellt>ore each including 
one or more radial passages, the perforated tubulars traversing the produdhg 
subterranean zone, radially expanding at least one of the solid tubulars and the 

5 perforated tubulars within the wellbore, radially expanding at least one of the perforated 
. tubuteffs into intimate contact with the perforated casing, fluidlcly coupling the solid 
tubulars with the casing, flukJidy coupling the perforated tubulars with the solid 
titfHJlars. fjuididy isolating the produdng subterraneian zone from at least one other 
subtenanean zone within the wellbore, and fluididy coupling at least one of the 

1 0 perforated tubulars with the producing subterranean zone. 

According to another asped of the pr^nt invention, a system for isolating a firet 
subterranean zone from a second subterranean zone in a wellbore that Indudes a 
perforated casing that traverses the second subterranean zone, is provided that 

15 indudes means for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars within the wellbore each including one or mors radial pasisages, the 
perforated tubulars traversing the second subtenanean zone, means for radially 
expanding at least one of the sdid tubulars and perforated tubulars within the wellbore, 

20 means for radially expanding at least one of the perforated tubulars into Intimate 
contad with the perforated casing, rneans for fluidicly coupling the perforated tubulars 
and the solid tubulars, and means for prevenHng the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external to the 
solid tubulars and perforated tubulars. 

25 

According to another asped of the present invention, a system for extracting materials 
from a pro^dng subterranean zone In a wellbors, at least a portion of the welfoore 
induding a casing and a perforated casing that traverBes the produdng subtenanean 
zone, that Indudes means for positioning one or nnore sdid tubulars within the 
30 wellbore, means for positioning one or more perforated tubulars within the weilbore 
each Induding one or more radial openings, the perforated tubulars traversing the 
producing subterranean zone, means for radially expanding at least one of the solid 
tui»ulars and the perforated tubulars within the wellbore, means for radially expanding 
at least one of the perforated tubulars Into Intimate contad with the perforated casing, 
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means for fluidldy coupling the solid tubulars with the casing, means for fluktidy 
coupling the perforated tubulars with the solid tubulars, means for fluididy isolating the 
producing subterranean zone from at least one other subtenranean zone within the 
wetlbore. and means for fluidicly coupling at least one of the perforated tubular^ with 
5 the produdng subterranean zone. 

According to another aspect of the present invention, an apparatus is provided that 
includes a zonal isolation assembly including: one or ware solid tubular nnembers. each 
solid tubular member including one or more extenr^l seals, one or more perforated 

10 tubular members each including radial passages coupled to the solid tubular members, 
and one or more perforated tubular llnerB each including one or nr>6re radial passages 
coupled to the interior surfaces of one or more of the perforated tubular memt)erB, and 
a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
members and the perforated tubular members are formed by a radial expansion 

15 process perfcmned within the wellbore, and the perforated tubular liners are formed by 
a radial expansion process perfonned within the wellbore. 

According to another aspect of the present invention, a nnethod erf isolating a first 
subterranean zone from a second subterranean zone in a wellbore is provided that 

20 includes positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subtorran^n zone, positioning one or more perforated tubulars 
each including one or more radial passages within the wellbore, the perforated tubuters 
traversing the second subterranean zone, radially expanding at least one of the solid 
tubuters arul perforated tubulars within the welibore. fluidicly coupling the perforated 

25 tubiriars and the primary solid tubuters, preventing the passage of fluids from the first 
subterranean zone to'the second subterranean zone wilhh the wellbore external to the 
primary soHd tubuters and perforated tubulars. positioning one or more perforated 
tububr liners wilhin ttte interior of one or nnore of the perforated tubuters. and radially 
expanding and plastically defonming the perforated tububr tiners within the interior of 

30 one or more ofthe perforated tubulars. 

Accordir^ to another asf^ct of the present invention, a method of extracting materials 
from a producing subterranean zone in a wellbore, at least a portion of the weHbore 
including a casing, is provided that includes positioning one or rnore solid tubuters 
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within VhB weltbore, positioning one or more perforated tubulars each including one or 
more radial passages within the wellbora, the perforated tubulars traversing the 
producing subterraneari zone, radially expanding at least one of the sofid tubulars and 
the psrfbreted tubulars within the wellbore. fliiidiciy coupling the solid tubulars v^th the 

5 casing, ftuidicly coupling the perforated tubulars with the solid tubulars, fluldicty 
isdating the producing subterranean zone from at least one other subtenanean zone 
within the wellbore, fluidldy coupling at least one of the perforated tubulars with the 
producing subterranean zone, positioning one or more perforated tubular liners within 
the Interior of one or more of the perforated tubulars, and radially expanding and 

10 - plastically deforming the perforated tubular Hners within the interior of one or more of 
the perforated tubulars* 

Accc^ng to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subtenanean zone in a wellbore is provided that 

15 includes means for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing tt^e first subterranean zone, rrieans for positionirig one or mem 
perforated tubulars each including one or more radial passages within the wellbore, the 
perfcHated tubulars traversing the second subtenanean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 

20 means for fluidicly coupling the perforated tubulars and the solid tubulars, means, for 
preventing the passage of fluids from the first subterranean zone to the second 
subtenanean zone within me wdlbore external to the primary solid tubulars and 
perforated tubulars, means for positioning one or more perforated tubular liners within 
Ihe interior of one or niore of the perforated tubulars, and means for radially expanding 

25 and plastically deforming the perforated tubular liners within the interior of one or mora 
of ttie perforated tubulars. 

According to another aspect of the present invention, a system for extracting materials 
from a producing subtenanean zone in a weiiborB. at least a portion of the weHbore 
30 including a casing, Is provided that includes means for positioning one or mors sdM 
tubulars within the wellbore, means for positioning one or niKKe perforated tubulars 
each hduding one or nrtone radial passages v^rtthin the wellbore. the perforated tubulars 
travming the producing subtenraryeah zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the wellbore, means for fluidicly 
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ooupiing the solid tubulars wHh the casing, means for fluldiciy coupling tha perforated 
tubulars with the solid hibulars, means for fluididy isdating the producing subterranean 
zone from at least one other subtenanean zone within the welbbre, means for fluldiciy 
coupling at least one of the perforated tubulars with the produdr^ subterranean zone, 
5 means for positioning one or more perforated tubular liners within the interior of one or 
more of the perforated tubulars, and means for radially expanding and plasticaily 
deforming the perforated tubular liners within the interior of ons or more the. 
perforated tubulars. 

10 Aooofdffig to ^ther asj^ect of the present invention, an apparatus is provided that 
includes a zonal isolation assembly Induding: one or mora sofid tubular members, each 
soKd tubular member including one or more external seals, two or more perforated 
tubular members each induding radial passages coupled to the solid tubular members, 
and one or more one-way valves for contrdlabiy fluidicty coupling the perforated 

15 tubular members, and a shoe coupled to the zonal isolation assmibly. At least one of 
the solid tubular members and the perforated tubular mofnbers are fomned by a radial 
expansion process performed within the wellbore. 

According to another aspect of the present Invention, a method of Isolating a first 
20 subterranean zone from a second subterranean zone having a pluraltty of produdng 
. zones in a wellbore i^ provided that includes positioning one or more solid tubulars 
within the wellbore, the solid tubulars traversing the first subterranean zone, positioning 
two or more perforated tubulars each Induding orie or more radial passagss within the 
welftx)re, the perforated tubulars traversing the second subterranean zone, radially 
25 expanding at least one of the sdid tubulars and perfcxated tubulars within the wellbore, 
fluldiciy coupling the perforated tubuters and the primary sdId tubulars, prsventing the 
passage off fluids from the first subterranean zone to the second subterranean zone 
within the weObore external to the primary solid tubulars arid peribrated tubulars, and 
prsventing fluids from passing from one of the produdng zones that tm not been 
30 depteted to one of the produdng zones that has been depteted. 

According to another aspect of the present invention, a method of extracting materials 
from a wellbore having a plurality of producing subtenanean zones, at teast a portion of 
the wellbore induding a casjng, is provided that includes positioning one or more solid 
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tubulars vrithin the wellbore, positioning two or more perforated tubulars each including 
one or more radial passages within the wellbore, the perforated tubutars traversing the 
producing subten^nean zories, radially expanding at least one of ttie solid tubulars and 
the perforated tubulars within the weilbora, fluidldy. coupling the solid tubulars with the 
5 casing^ fluidldy coupling the perforated tubulars with the solid tubulare. fluldidy 
Isolating the producing siAterranean zone from at least one other subterranean zor>e 
within the weHbore* fluidldy coupling at least one of the perforated tubulars with the 
produdng subtennanean zone, preventing fluids from passing from one of the producbig 
zohm that has not been depleted to one of the produdng zones that has been 
10 depleted. 

According to another aspect of the present Invention, a system Ibr Isolating a first 
subterranean zone fh>m a second subtennanean zone having a plurality of produdng 
zones in a wellbore Is provided that indudes means for positioning one or more solid 

15 tubulars within the wellbore, the solM tubulars traversing the first subten^nean zone, 
means for positioning one or more perforated tubulars each Including one or more 
radial prosages within the wellbore, the perforated tubulars traversing the second 
subtennanean zone, mear>s for radially expanding at least one of the sdid tubulars and 
perfected tubulars within the welibors, means for fluldidy coupling the perforated 

20 tubulars arid the sdid tubulars, means for preventing thd passage of fluids from ttie first 
subtenranean zone to the second subterranean zone within the wellbore external to the 
primary solid tubulars and perforated tubulars, means for positioning one or more 
perforated tubular Hnere within the Interior of one or more of the perforated tubulars, 
and means for preventing fluids fipom passing from one of the produdng zones that has 

25 not bem depleted to one of the produdng nnes that has been depletsd. 

Aooordhig to another aspect of the present invention, a system for extracting materials 
from a pluralify of producbig subterranean zones in a weHbore, at least a portion of the 
weNbore induding a casing, Is provided that indudes means for positioning one or 
30 more solid tubulars within the welltx)re. means for positioning one or more perforated 
tubulars each Inditing one or more radial passages witl^ the weDbors. the perforated 
tubulars traversing the produdng sutiterranean zones, means for radialy expanding at 
least one of the sdid tubulars and the perforated tubulars within the wellbore, means 
for fluidldy coupling the solid tubulars with the casing, means for flddidy coupling the 
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perforated tubulars with the solid tubulars, means for fluidfdy isolating the producing 
subterranean zone from at least one other subterranean zone within 0>e wellt)ore, 
means for fluidldy coupling at lea^ one of the perforated tububrs wtth the producing 
subtenanean zone, means for positioning one or worn perforated tubular liners within 
5 the interior of one or more of the perforated tubulars, and means for preventing fluids 
from passing from one of the producn>g zones that has not been depleted to one of the 
producing zones that has bsen deplsted. 

According to another aspect of the prssent invention, an apparatus for extracting 
10 geothenmal energy from a subterranean fomiatton contairring a source of geothennai 
energy is provided that includes a zonal isolation assembly positioned within the 
subterranean formation including: one or more solid tubular members, each solid 
tubular member ihdudlng one or more external se^, one or nrKMre prorated tubular 
members each including radial passages coupled to the solM tubular members, and 
15 one ormore perforated tubular liners each including one or more radial passages 
coupled to the interior surfaces of one or more of the perforated tubular meml>er$, and 
a shoe roupled to the zonal tedation assembly. At least one of the solid tubular 
nrwmbers and VhB perforated tubular members are formed by a radial expansion 
process performed within the wellbore. 

20 

According to another aspect of the present invenfion. a nnethod of isolating a first 
sutrtenanean zone from a second subtenanean zone including a source of geothermal 
energy in a wellbore is provided that includes positioning one or more solid tubulars 
within the weflbore, the solid tubiHars traversing the first subtenanean zone, positioning 

25 one or more perficmtad tubulars ea^ Including one or more radial passages within the 
wellbore, the perforated tubulars traversing the second subterranean zone, radially 
mpanding at least one of the solid tid>uiarB and perfprated tubulars within the wellbore, 
fhjidlcly coupling the perforated tutnjlars and the primary soBd taibulare. praventfaig the 
passage of fluids from the first subterranem zone to the second subterranean zone 

30 within the wellbore external tp the. primary solid tubulars and perforated tubulars, 
positioning one or more perforated tubulv Ihers within the mterior of one or more of 
the perforated tubulars. and radially expanding and plasticaity deforming the perforated 
tubular liners within the interior of one or nnre of the perforated tubulars. 
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According to another aspect of the present invention, a method of extracting 
geothenmal energy from a subterranean geothermal zone in a welltK)re. at least a 
portion of the welltxHe including a casing, is provided that includes positioning dne or 
more solid tubulars within the wallbore, positioning one or more perforated tutnjiars 
5 each Indudir^ one or more radial passages within the wellbore, the perforated tubulars 
traversing the wbterranean ^othermal zone, r»MaBy expanding at least one of the 
solid tubulars and the perforated tubulars within the weRbora, fluMlcly coupling the solid 
tubulars wKh the casing, fluidicly coupling the perforated tubulars with the solid 
tubulars. fluidicly Isolating the subtenanean geqthennal zone from at least one other 
10 ' Sibterranean zone within the wellbore. and fluicflcly coupling at teast one of the 
prorated tubulars with the subterranean geothermal zone. 

According to another aspect of the present invention, a system for isdating a first 
subterranean zone from a second geothemial subterranean zone in a wellbore is 

15 provided that includes means for positioning one or wore solid tubidars within the 
wellbore. the solid tubulars traversing the fir^ subterranean zone, means for 
positioning one or more perforated tubulars each including one or more radial 
passages within ^e wellt)ore. the perforated tubulars traversing the second geothermal 
subterranean zone, means for radially expanding at least one of the solid tutHttars and 

20 perforated tubulars within the wellbore, means for flukilcly coupling , the perforated 
tubulars arxi the solid tubulars, and means for preventing the passage of fluids from the 
first subterranean zone to the second geothermal subterranean zone within the 
wellbore eixtemai to the primary solid tubulars and perforated tubulars, 

25 According to anottier aspect of the present invention, a system for extracting 
geothermal energy from a subterranean geothemriat zone h a weltbore. at least a 
portion of the wellbore Including a casing, is provided that includes means for 
positioning one or more solM tubulars within the wellbore, means for positioning one or 
more perforated tubulars each Including , one or more radial passages within the 

30 wellbore, the perforated tubulars taversing the siri>tenmean geothermal zone, means 
for radially expanding at least one of the solid tubulars and tt\e perforated tubulars 
within the wellbore. mean$ for fluidicly coufriing the solid tubulars with the casing, 
means for fluldidy coupling the perforated tubulars with the solid tubulars, metans for 
fiuldicty isolating ^ subterranean geothemial zone from at least, one other 
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subterranean zone within the weDbore, and means for fluididy coupling at least one of 
the perforated tubulars with the subterranean gebthennal zone; 

According to another aspect of the present invention, an apparatus is provided that 
S iru^ludes a zonal isolation assembly indudirrg: one or more solid tubular members, each 
solid tubular member imiuding one or niofe external seals, one or more perforated 
tubiriar members each including ons or more radfeil passages coupled to the solid 
tubular members, and a shoe coupled to the zonal isolation assembly. At least one of 
the solid tubular members and the perforated tubular members are formed by a radial 
10 expansion process perfbnmsd within the weilbore, and the radial passage of at least 
one of the perforated tubular members are cleaned by further radial expansion of the 
perforated tubular members wItMn the wellbore. 

According to an<rther aspect of the pr^ent invention, a method of isolating a first 
15 subtmanean zone from a second subterranean zone in a wellbore is provided that 
includes positioning one or more soBd tubutars within the wellbore, the scM tubulars 
traversing the first subtenanean zone, positioning one or more perforated tubulars 
within the wellbore each including one or mors radial passages, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the primary 
20 solid tubulars and perforated tubulars. within the wellbore, fluididy coupling the 
perforated tubulars and the solid tubidars, preventing the passage of fluids from the 
fbst siAtenanean zone to the second subtenanean zone within the wellbore external to 
ttie solid tubulars and perforated tubulars, and clranir^ materials from the radial 
passagee of at least one of the perforated tubulars by fUrthar radial expansion of the 
25 perfpratedtubijriars within the wellbore. 

According to another aspect of the present invention, a method of extracting materiale 
from a producing subterranean zone in a wellbore* at least a portioh of the wellbore 
including a casing. Is provided that includes poslttorring one or nnore solid tubulars 
30 within the weObdre, positioning one or rmxe perforated tubulars within the wellbore 
each including one or rnore radial passages, the perforated tubulars traversing the 
producing subterranean zone, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, fluMidy coupling the solid tutnilars with the 
casing, fluididy coupling the. perforated tubulars with the solid tutxjiars, fluididy 
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Isolating the produdng subterranean zonelrom at least one other subterranean zone 
within the weObore. fluididy coupling at least or>e of the perforated tubulers with the 
producing subterranean zone, monitoring the operating temperatures, pressures, and 
now rates within one or more of the perforated tubulars, and cleaning nnaterials from 
5 the radial passages of at least one of the perforated tubulars by further radial 
expansion of the perforated tubulars within the wefibore. 

Aooording to anomer aspect of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone in a wellbore is provided that 

10 includes means fbr praiUoning one or more solid tubulars within the weilboie, the solid 
tubulars traversing the first subterranean zone, means for positioning one or mora 
perfbratad tubulars within the wellbore each including one or more radial passages, the 
perforated tubulars traversing the second subterrartean zone, means fbr radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 

15 nneans for fluididy coupflng the perforated tubulars and the solid tubulars, means for 
preventing the passage of fluids from the first subterranean zone to the secorid 
subtenanean zone within the wellbore external to the solid tubulars and perforated 
tubulars. and means for deaning materials from the radial passages of at least one of 
trie perforated tubulars by further radial expansion of the perforated tubulars within the 

20 wellbore. 

Aooording to another aspect of the prasent invention, a system for extracting materials 
from a produdng subterranean zone in a wellbore, at least a portion pf the wellbore 
including a casing, Is provided that Indudes means for positioning one or more solid 
25 tubulars within the wellbore, means fbr positioning one or more perforated tubulars 
within the wellbore each Iridudlng one or rrioTB rad^ 

traversirtg the produdng subterranean zone, means for radially expanding at least one 
of We solid tubulars and the perforated tubulars wHhln the wellbore, means for fluididy 
ooupUng ttie solid tubulars with the casing, rrieans for IhMcfy coupling the perforated 
30 tubulars with the solid tubulars. means fbr fluUic^ 

zone from at least one other subterranean zone withh the wellbore, means for fluididy 
coupling at least <me of the perforated tubulars with the produdng subterranean zone, 
and means for deaning materials from the radial pnsages of at least one of the 
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perforated tubulars by further radial expansion of the perforated tubular$ within the 
iwtibore. 

Brief Description of the Drawings 

FIG. 1 is a fragmentary cross-sectional view illustrating the teolation of subterranean 
5 zones. 

Fig. 2a is a cross sectonal illustration of the plaoennent of an illustratiye embodiment of 
a system for isolating subterranean zones within a borehole. 

10 Fig. 2b is a cross sectional illustration of the system of Fig. 2a during ttie injection of a 
fluidic material into the tubular support member. 

Fig. 2c Is a cross sectional illustration of the system of Fig. 2b while pulling the tubular 
expansion cone out of tte wellbore. 

15 

Fig. 2d is a cross sectional illustration of the system of Fig. 2c after the tubular 
expansion cone has been oomptetoly pulled out of the wellbore. 

Rg. 3 is a cross sectional illustration of an illustrative embodiment of the expandable 
20 tubular members of the system of Fig. 2a. 

Fig. 4 is a flow chart illustration of an illustrative embodiment of a method for 
manutacturing the expandable tut>ular member of Fig. 3. 

25 Fig. 5a is a cross sectkmal illustration of an llustrative embodiment of the upsetting of 
the ends of a tukMJidr member. 

Fig. 5b is a cross secGonai iHustration of the expandable tubular member of Fig. 5a 
after radially expanding and plastically defomning the emto of the wpandabte tubular 
30 nrwrtber 

Fig. 5c is a cross sectionai Dlustration of the exparKlabte tubular member 6f Fq. 5b 
after fonnlng threaded connections on tlie ends of the expandable tubular member. 
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Fig. Sd is a cross sectional illustration of the expandable tubular member of Fig. 5c 
afldf coupling sealing members to the exterior surface of the intermediate unexpended 
portion ol the expandable tubular member. 

5 Fig. 6 is a cross-sectiorial illustration of an exemplary embodiment of a tubular 
expansion cone. 

Fig. 7 Is a cross-sectional illustration of an exemplaiy ennbodiment of a tubular 
e)^nsion cone. 

10. 

Fig. 8 is a fragmentary cross sectional illustration of an alternative embodiment of the 
system for isolating subterranean zones of Rg. 1 . 

Fig. 9 is a fragmentary cross sectional illustration of an embodinier)! of a method for 
15 lining one of the perforated tubular members of thei system for isolating subterranean 
zones of Fig. 1 with a soOd tubular liner. 

Fig. 10 is a fragmentary cross sectionai illustration of an embodin)ent of a method for 
sealing one of the perforated tubular members of the system for isolating subterranean 
20 zones of Fig. 1 with a hardenable fluidic sealing matertel. 

Fig. 11 is a fragnnentary cross sectional lltustration of an embodiment of a method for 
coupling one of the perforated tubular members of the system for isolating 
subtenranean zones of Fig. 1 with the surrounding subtenanean formation. 

25 

Fig, 12 is a fragmentary cross sectional illustration of an embodiment of a method for 
coupBng one of the perforated tubular members of the system for isolating 
subterranean zones of Fig. 1 with a surrounding perforated weBbore casing. 

30 Fig. 1 3 is a fragmented cross sectional Illustration of an embodiment of a method for 
lining one of the perforated tubular members of the system for Isolating subterranean 
zonesof Fig. 1 with another perforated tubular member. 
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Fig. 14 is a fragmentary cross sectional illustration of an alternative embodiment of the 
system for isolating subterranean zones of Fig. 1 that includes a one-way valve for 
preventing ftow from a producing zone into a depleted zone. 

5 Fig. 15 is a fragmentary cross siectional illustration of an alternative embodiment of the 
system for isolating subterranean zones of Fig. 1 1n which the system Is used to extract 
geothenrat energy from a subterranean geothermal zone. 

Detailed Deecrlptlon of the Illustrative Emt>odiment8 

10 An apparatus and method for isolating one or more sublerrahean zones fix>m one or 
more other subtenanran zones is provided. The apparatus and method permits a 
producing zone to bd isolated from a nonprodudng zone using a combination of solid 
and slotted tubulars. In the production mode, the teacMngs of the present disclosure 
may be used in combination with conventional, well IcnoMm, production completion 

15 equipment and methods using a series of packers* solid tubing, perforated tubing, and 
sliding sieeves, which will be inserted into the disclosed apparatus to penmit the 
commingling and/or Isolation of the subtenranean zones from each other. 

Referring to Fig. 1, a wellbore 105 including a casing 110 are positioned In a 
20 subterrariean formation 115, The subterranean formation 115 indudes a number of 
productive and non-productive zones. Including a water zone 120 and a targeted oil 
sand zone 125. During exploration of tiie subten^nean fonmatton 115, the wellbore 
105 may be extended in a well known manner to traverse the various productive and 
non-produdive zones, including the wat^r zone 120 and the targeted oil sand zone 
25 125; 

In a prefoned embodiment, in order to fluididy isolate the water zone 120 ftom the 
targeted oil sand zone 125, an apparatus 130 is provided that Includes one or more 
sectiOTS of solid casing 135, one or moie external seals 140» one or more sections of 
30 perforated casing 145. one or more intermediate eeotions of solid casing 150. and a 
soHd shoe 1 55. in several exemplary embodiments, the perforated casing 145 includes 
one or more radial passages. 
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The solid casing 135 provides a fluid conduit that transmits fluids and other materials 
from one end of the solid casing 1 35 to the other end of the solid casing 135. The solid 
casing 135 may comprise any number.of conventional comrnercially available sections 
of solid tubular casing such as. for example, oilfield tubulars fabricated from chromium 
5 sfeel or fiberglass. In a preferrBd erirdxxiiment. the solid casing 135 comprises oilfield 
tubulars available from various foreign and donoestic steel miBs. 

Tl)e solid casing 135 is preferably coupled to the casing 110. The soHd casing 135 
be coupled to the casing 110 using any number of conventional convrordafly 
10 available processes such as, for exarnple. welding/ slotted and expandable connectors, 
or expandable solid connectors. In a preiferred embodiment, the solid casing 135 is 
coupled to the casing 1 10 by using expandable solid connectors. The solid cashg 135 
may comprise a pluraiity of such solid casing 1 35. 

15 The solid casing 135 is preferably coupled to one more of the perforated casings 145. 
The solid casing 135 may be coupled to the perforated casing 145 using any number of 
oonventional commerdally available processes such as, r<^ example, welding, or 
slotted and expandable connectors. In a preferred embodiment, the solid casing 135 is 
coupled to the perforated casing 145 by expandable solid connectors. 

20 

In a preferred embodiment, the casing 135 Includes one more valve members 160 for 
controlling the flow of fluids and other materials within the interior region of the casing 
135. In an alternative embodiment, during the production mode of operation, an 
internal tubular string vi/Kh various anBngements of packers, perforated tubing, sliding 
25 sleeves, and valves may be employed within the apparatus to provide various options 
for commbigling and isolating subterranean zones fifom each other while providing a 
fluid path to the surface. 

In a particuiarty prefenred embodiment, the casing 135 Is placed into the weilbore 105 
30 by expanding the casing 135 in the radial direction info intin>ato contact with the interior 
waib of the weilbore 105. the casing 135 may be expanded in the radial direction 
using any number of conventional commercially available rnethods. 
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The seals 140 prevent the passage of fluids and other materials within the annular 
region 165 between tiie solid casings 135 and 150 arKi the wellt)ore 105. The seals 
140 may comprise any number of convenUonai commercially available sealing 
materials suitable for sealing a casing in a wellbore such as, for example, lead, aibber 
5 or epdxy. In a preferred embodiment, the seals 140 comprise StratatoK epoxy material 
available from Halliburton Energy Services. The perforated casing 145 permits fluids 
and other materials to pass into and out of the interior of the perforated casing 145 
from and to the annular region 165. In this manner, oil and gas may be produced from 
a producing subterranean zone wiUih a subterranean formation. The perforated 

10 casing 145.may comprise any number of convenflonal commerdally available sections 
of slotted tubular casing. In a preferred embodiment, the perforated casing 145 
comprises expandable slotted tubular casing available from Petroline in Abendeen, 
Scotland. In a particularly preferred embodiment, the perfbraled casing 145 comprises, 
expandable slotted sandscreen tubular casing available from Petroline in Aberdeen, 

15 Scotland. 

The prorated casing 145 is preferably coupled to one or more solid casing 135. The 
perforated casing 145 may be coupled to the solid casing 135 using any number of 
conventional commerdally available processes such as. for example, welding, or 
20 slotted or solid expandable connectors. In a prefened embodiment, the perforated 
casing 145 Is coupled to the solid casing 135 by expandable solid connectors. 

The perforated casing 145 is preferably coupled to pne or more intermediate solid 
casings 150. The perforated casing 145 may be coupled to the Intenmedlate solid 
25 ' casing 150 using any number of convlentional commercially available processes such 
as, for example, welding or expandable solid or slotted connectors. In a preferred 
enrdbodiment, the perforated casing 145 is coupled to the inlemnediate solid cashg 150 
by expand^le solid connectors. 

30 The last perfbraled casing 145 Is preferably coupled to the shoo 155. The last 
perforated casing 145 may be. coupled to the shoe 155 using any number of 
conventional commercially a^^lable processes such as, for example, welding or 
expandable solid or slotted connectors. In a preferred en4)odiment, the last perfbraled 
casing 145 is coupled to the shoe 155 by an expandable soUd connector. 
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In an alternative embodiment, the shoe 155 is coupled directly to the last one of the 
Intermediate soiid casings 150. 

In a preferred embodiment, the perforated casings 145 are posifioned within the 
wellbore 105 by exparvling the perforated casings 145 in a radial direction Into Intimate 
contact with the interior walls of the wellbore 105. The perforated casings 145 may be 
expanded in a radial direction using any number of conventional coifnmercially available 
processes. 

The Intemnedlats soDd casing 150 pennRs fluids and other materials to pass between 
adjacent perforated casings 145. The intamwdiate spud casing 150 may comprise 
any number of conventional commercially avaiiabie sections of solid tubular casing 
such as. for example, oilfield tubulars fabricated from dromlum steel, or fiberglass. In 
a prefened embodiment, the Intemiedlate solid casing 150 comprises oHfield tubulars 
available from foreign and domestic steel mills. 

The intennediate solid casing 150 is preferably coupled to one or more sections of the 
perforated casing 145. The intemiedlate solid casing 150 may be coupled to the 
perforated ca^ng 145 using any number of conventional commercially available 
processes such as, for exampte. welding, or solid or slotted expandable connectors. In 
a preferred enibodiment, the intennediate solid casing 150 is coupled to the perforated 
casing 145 by expandabte solid cwmectors. The intennediate solid casing 150 may 
comiMise a pluraiify' of such intennediate solid casing 1 SO. 

In a prefSsned embodiment the each Intennediate solid casing 150 Includes one more 
valve members 170 for controiling the flow of fluids and other materiais within the 
interior region of the intennediate casing ISO. inanaftematlveenibodfenent aswili be 
recognteed by persons tiaving ordinary sklU 'in the art and the benefit off the present 
disclosure, during the production mode of operation, an internal tubular string with 
various arrangemente of packers, perforated tubing, sliding sleeves, and valves may be 
employed wllhin the apparatus to provide various options for commingling and isolaling 
subterranean zones from each other white providing a fluid path to the surface. 
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In a particalarty preferred embodiment* the intemnediate casing 150 is placed Into the 
• wellbore 105 by expanding the intermediate casing 150 in this radial direction into 
intimate contact with the interior walls of the wellbore 105. The Intermediate casing 
150 may be expanded In the, radial difection using any number of conventional 
5 convnerdally avdiable methods. 

In an alternative embodiment, one or more of the interrfiediate solid casings 150 may. 
be omitted. In an alternative preened embddimeni one or more of the perforated 
casings 145 are provided with one or mora seals 140. 

10 

The shoe 155 provides a support meml)er for the apparatus 130. In this manner, 
various production md exploration tods may be supported by the show 150. The shoe 
150 may comprise any number of conventional commercially available shoes suitable 
for use in a wellbofe such as, for example, cement filled shoe, or an aluminum or 
15 composite shoe. In a preferred embodiment the shoe 150 comprises an aluminum 
shoe available from Halliburton, in a preferred embodiment, the shoe 155 is selected 
to provide sufRcient strength in compression and tension to penmit the use of high 
capacity productim and exploration tools. 

20 in a particuteiriy prefened embodiment, the apparatus 130 includes a plurality of solid 
casings 135« a plurality of seals 140, a plurality of perforated casings 145, a plurality of 
intermediate solid casings 150, and a shoe 155. More ger^rally, the apparatus 130 
may comprise one or more solid casings 135, each with one or more valve members 
160, n perforated casing 145, n-1 interrinediate solid casings 150, each with one or 

25 morevalvemenrd)ers 170, anda shoe 155. 

During operation of the apparatus 1 30, oil and gas may be oontroUably produced from 
the targeted oil sand zone 125 using the perforated casings 145. The oil and gm may 
then be transported to a surface location using the $olid casing 135. The use of 
30 intemnediate soOd casings 150 with valve members 170 permits isolated sectior^ of the 
zone 125 to be seledivety isolated for production. The seals 140 perrrut the ane 125 
to be fluidicly isolated fmn the zone 120. The seals 140 further permits isolated 
sections of the zone 125 to be fluldidy isolated from each other. In this manner, the 
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apparatus 130 permits unwanted and/or nor>-productive subterranean zones to be 
fluidicly isolated. 

In an aftemative Mdxxilment, as will be reoogruzed by persons having ordinaiy skill in 
the art and also having the benefit of the present disclosure, during the production 
nwde of operation, an intemal tubular string witti varimis arrangements of pactors, 
perforated tubing, sliding sleeves, atd valves mof be employed within the apparatus to 
provide various options for commingling and isolating subterranean zones from each 
other while provldbig a fluid path to the surface. 

In seveFal'altBmativa embotflments. the solid caang 135, the perforated casings 145, 
the intennedlate sections of solid casing 150, and/or the solid shoe 155 are radially 
expanded and plasfteally deformed wfthin the wellbore 105 in a conventional manner 
and/or using one or mare of the methods and appQiatus disclosed in one or more til. 
the foilowing: (1) U.S. patent application serial no. 091454,139, attorney dodcet no. 
25791.03.02. filed on 12/3/1999. (2) U.S. patent appDcation serial no. 09/510,913, 
attorney docket no. 25791.7.02, filed on 2/23/2000. (3) U.S. patent applleatton serial 
no. 09/502.350. attorney docket no. 25791.8.02, filed on 2/10^00. (4) U.S. patent 
application serial no. 09/440.338. attorney docket no. 25791.9.02, filed on 11/15/1999, 
(5) U.S. patent application serial no. 09/523.460, attorney docket no. 25791.11.02, filed 
on 3/10/2000, (6) U.S. patent application serial no. 09^12,895, attcMney docket no. 
25791.12.02, filed on 2/24/2000. (7) U.S. patent applteaiion serial no. 09/511.941. 
attorney docket no. 25791.16.02, filed on 2/24/2000, (8) U.S. patent application serial 
no. 09/588,946, attorney docket no. 25791.17.02, filed on 6/7/2000. (9) U.S. patent 
application serial no. 09/589,122, attorney docket no. 26791.23.02, filed on 4/26/2000, 
(10) PCT patent appHcaiton serial no. PCTAJSOQ/18635, attorney docket no. 
25791.25.02, tiled on 7/9/2000. (11) US. provisfonal patent appitealton serial no.. 
60/162,671, attorney docket no. 25791.27. filed on 11/1/1999, (12) U.S. provistonal 
patent appOcatton serial no, 60/154,047, attorney docket no. 25791.29, filed on 
9/16/1099, (13) U.S. provisional patent applieation serial na 60/159,082. attorney 
docket no. 25791.34, filed on 10/12/1999, (14) U.S. pTOvlshMial patent appRcatton serial 
no. 60/159,039, attorney docket no. 25791.36, filed on 10/12/1999. (15) U.S. 
provistonal patent application serial ho. 60/159,033, attorney docket na 25791.37, filed 
on 10/12/1999. (16) U.S. pravistonai patent appficatnn serial np. 60«1 2.359. attorney 
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docket no. 25791.38, filed on 6/19/2000, (17) U^S. provisional patent application serial 
no. 60/165,228, attorney docket no. 25791.39, filed on 11/12/1999, (18) U.S. 
provistonal patent application serial no. 60/221,443, attorney docket no. 25791.45, filed 
on 7/28/2000, (19) U.S. provisional patent application serial no. 60/221,645, attorney 
5 docket no. 25791.46, filed on 7/28/2000, (20) U.S. provistondl patent application serial 
no. 60/233,638, attorney dodcet no. 25791 .47, filed on 9/18/2000, (21) U.S. provistonal 
patent application serial no. 60/237,334, attorney docket no. 25791.48, filed on 
10/2/2000, (22) U.S. provisional patent application serial no. 60/270,(X)7, attonney 
docket no. 25791.50, filed on 2/2Q/2D01; (23) U.S. provisional patent applicafon serial 

10 no. 60^62,434. attorney docket no. 25791.51. filed on 1/17/2001; (24) U.S, provisional 
patent applicatton serial no. 60/259,486, attorney docket no. 25791.52, filed on 
1/3/2001; (25) U.S. provisional patent applk:ation serial no. 60/303,740, attorney docket 
no. 25791.61, filed on 7/6/2001; (26) U.S. provishsnal patent application serial ho, 
60/313,453, attorney docket no. 25791.59, filed on 8/20/2001; (27) U.S. provisional 

15 patent application serial no. 60/317,985, attorney docket no. 25791.67, filed on 
' 9/6/2001; (28) U.S. provisional patent application serial no. 60/318,386, attorney docket 
no. 25791.67.02, filed on 9/10/2001; and (29) U.S. utility patent applteatton serial no. 
09/969,922, attorney docket no. 25791.69, filed on 10/3/2001, the disclosures of whrch 
are incorporated herein by reference. In an exemplary emt>odiment the radial 

20 clearances between ttie radiatly expanded ^lld casings 135, perforated ca^ngs 145, 
intermediate sections cS solid casing 150, and/or the solid shoe 155 and the wetlbore 
105 are eliminated thereby eliminating the annulus between the solid casings, the 
perforated casings 145, the intermediate sections of solid casing 150, and/or the solM 
shoe 1 55 and the w^lbore 105. In this manner, the optional need for filling the annulus 

25 with a filler material such as, for example, gravel, may be eliminated. 

Referring to Figs. 2a-2d, am IDustretive ernbodlment of a system 200 for isolating 
subterranean fomiations includes a tubular support nnmnb^ 202 that d^ines a 
passage 202a. A tubular expanston cone 204 that defines a passage 204a is coupled 
30 to an end of the tubular support member 202. In an exemptery embodiment, the 
tubuter expanston cone 204 includes a tapered outer surface 204b for reasons to be 
described. 
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A pre^xpanded end 206a of a first expandable tubular member 206 that defines a 
passage 206b is adapted to mate with and be supported by the tapered outer surface 
204b of the tubular expansion cone 204. The first expandable tubular member 206 
further includes an unexpended Intermediate portion 206c another pre^xpanded end 
5 206d, and a seaHng member 206e coupled to the exterior surface of the unexpended 
Intarmadiate portion. In an exemplary embodimeht the frtside and outside diameters of 
the pre-expanded ends. 206a and 206d, of the first expandable tubular member 206 
are greater than the ^side and outside diameters of the unexpended intermediate 
portion 206c. An end 208a of a shoe 208 is coupled to the pre-expanded end 206a of 
10 the first expandable tubular member 206 by a conventlon9l threaded connection 

An end 210a of a sioHed tidMiar member 210 that defines a passage 210b is couple^ 
to the other pre<«xpanded end 206d cK the first expandable tubidar member 206 by a 
conventional threaded connection.. Another end 210c of the slotted tubular member 

IS 210 is coupled to an end 212a of a slotted -tubiiter merhber 212 that d^ines a passage 
212b by a conventionat threaded connection. A pre-expanded end 214a of a second 
expandable tubular member 214 that defines a passage 214b is coupled to the other 
end 212c of the tubular member 212. The second expandable tubular member 214 
further includes an unexpended intennediate portion 21 4c, another pre^xpanded end 

20 2l4d. and a sealing mefTri>er 214e coupled to the exterior surface of the unexpended 
intermediate portion. In an exemplaiy embodiment, the inside and outside diameters of 
the pre-expanded ends, 214a and 214d, of the second expandable tubular member 
214 are greater ttian the Inside and mjtside diameters of the unexpended intermediate 
portion 214& 

25 

^l end 216a of a.siotted tubular member 216 that defines a passage 216b is coupled 
to the other pi»«(panded end 214d of the second dxpandabie tubular member 214 by 
a conventional thisaded connection. Another end 216c of the slotted tubular member 
216 is coupled to an end 218a of a slotted tubular member 218 that defines a passage 
30 218b by a conventionai threaded oonnedibn. A pre*expanded end 220a of a ttiird 
expandable tubular member 2^ that defines a paasage 220b is coiqjied to ttie other 
end 218c of the slotted tubular member 218. The ttiird expandable tiAxilar member 
220 further includes an unexpended intennediate portion 220c, another pre-expanded 
end 220d, and a sealing member 220e coupled to the exterior surfece of ttie 
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unexpended Intennediate portion. In an exemplary embodiment, the inside and outside 
diameters of the pre-expanded ends. 220a and 220d. of the third expandable tubular 
member 220 are greater than the inside and outside diameters of ttie unexpended 
iitfermediate portion 220c. 

5 

An end 222a of a tubular member 222 is threadably coupled to the end 30d of the third 
expandable tidHJiar member 22a 

In an mamftory embodiment, the inside and outside diameters of the pre^xpmded 
10 ends. 206a, 206d, 214a, 214d. 220a and 220d. of the expandable tubular members. 
a)6, 214, and 220, and the slotted tubu^ members 210, 212, 216, and 218, are 
substantiany equal. In several exemplary embodiments, the sealing members, 206e. 
214e. and 220e. of the expandable tubular members, 206. 214. and 220, lespecHvely. 
further Include anchoring elements for engaging the wellbore c»ing 104. In several 
15 exemplary embodiments, the slotted tubular members, 210, 212, 216, and 218, are 
conventional slotted tubular membisrs having threaded end connections suKabie for 
use In an oil or gas weW, an underground pipeline, or as a stmctural support In several 
alternative embodiments, the slotted tubular members, 210, 212, 216, and 218 are 
conventional slotted tubular members for recovering or Introducing fluidic materials 
20 such as, for axanr^, oil, gas and/or water from or Into a subterranean fbrnnatibn. 

In an exemplary embodiment, as illustrated In Fig. 2a. the system 200 is Initially 
positioned in a bor^ole. 224 formed In a subtenanean fomiation 226 that includes a 
water zone 22ea and a targeted oil sand zone 226b. The bon^le 224 may be 

25 positioned In any orientation from vertical to horizontal. In an e}»mplary embodiment 
Ihe upper end of the tubular support member 202 may be supported in a conventional 
' manner using, tor example, a slip Joint or ecpjivalent device In order to permit upvvard 
movement of the tubular support member and tubular expansion cone 204 relative to 
one or more of the expandable tubular members. 206, 214, and 220, and tubular 

30 members, 210. 212. 216, and 218. 

In an exemplary embodiment, as illustrated in Rg. 2b. a fluidic material 228 is then 
Injected Into the system 200. through the passages, 202a and 204a, of the tubular 
support, member 202 and tubular expansbn cone 204. respecHvety. 
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\n an eicdmpiary emt>odiinent, as Hlustrated In Fig. 2c, the continued Injection of ttie 
fluidk: nnaterlal 228 through the passages, 202a and 204a. of the tutnitar support 
member 202 and the tutelar expansion cone 204. respectiveiy, pressurizes the 
5 passage 18b of the shoe 18 beJow the tubular expansion cone thereby radially 
expanding and plasticaliy defomrring the expandable Uibular membw 206 (4f of the 
tapered external surlaoe 204b of the tubular expansion cone 204. In particular, the 
irtermediate non pre-expanded portion 206c of the expandable tubular member 206 Is 
radlaly expanded and plasUcally defbnned off of the tapered external surface 204b of 

10 the tubular expansion cone 204. As a result, the seallrig member 206e engages the 
interior sur^ of the wellbore casing 104. Consequently, the radially expanded 
intermediate portion 206c of the expandable tubular member 206 is thereby coupled to 
the weHbore casirig 104. In an exemplary embodiment, the radially expanded 
intermediate portion 206c of the expandable tubular membei: 206 is also thereby 

15 anchored to the wellbore casiiig 104. 

In an exemplary embodiment, as Ulustrated in Rg. 2d, after the expandable tubular 
member 206 has been plastically deformed and radially expanded off of the tapered 
external surface 204b of the tutnjlar expansion cone 204, the tubular expansim cone is 

20 pulled out of the borehole 224 by applying an upward force to the tubular support 
member 202: As a result, the second and thinJ expandable Uibular members, 214 and 
220. are radially expanded and plastically d^omwd off of the tapered external surface 
204b of the tubular expansion cone 204. In particular, the intermediate non pie- 
expanded portion 214c of the second expandable tubular member 214 is radiaOy 

25 ^ expanded and plastically defbmmd off of the tapered external surface 204b of the 
tubular expansion cone 204. As a result, the sealing member 214e engages the 
Interior surface of the welboie 224. Consequently, the radially expanded intermediate 
portion 214c of the second expandable tubular member 214 is thereby oun^M to the 
wellbore 224. In arr exemplary embodiment, the radially expanded fritermediate portion 

30 214c of the second expandable tubular member 214 is also thereby dnchored to the 
wellbore 1 iD4. Furthemiore, the continued an)ilcation of the upward foroe to the tubular 
member 202 will then displaoe the tubular expansion cone 204 upwanfly hto 
engagement )tm\ the pre-expanded end 220a of the third expandable tubular member 
220. Finally, the continued application of the upward foroe to the tubular member 202 
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will then radially expand and plastically deform the third expandable tubular member 
220 off of the tapered external surface 204b of the tubular expansion cone 204. In 
particular, the intemiediate non pre-expanded portion 220c of the third expandable 
tubular member 220 is radiaUy expanded and piastically deformed off of the tapered 
5 external swface 204b of the tubular expanslpn cone 204. As a result, the sealing 
member 220e engages the interior sutfece of the wellbore 224. Consequently, the 
radiaHy expanded Intermediate portion 220c of Ihe third expandable tubular member 
220 is thereby coupled to the wellbore 224. In an exemplary embodiment, the radially 
expanded Intermediate portion 220c of the third e)«>andable tubular member 220 is 
10 also thereby anchored to the wellbors 224. /Vs a result, the wat«- zone 226a and 
ftuidicly isolated from the targeted oH sand 2one 226b. 

After completing the radial expansion and plastic defbrnration of the third expandable 
tubular member 220, the tubular support rrember 202 and the tubular expansion cone 
15 204 are removed torn the wellbore 224. 

Thus, dunng the qjerstion of the system 10, the intemiediate non pre-expanded 
portions, 206c, 214c. and 220c, of the expandable tubular members, 206. 214. and 
220, raspectivBly, are radially expanded and plastically defomied by the upward 

20 displaoement of the Ujbular expansion cone 204. As a result, the sealing members. 
206e, 214e. and 220e. are displaced in the radial direction into engagement with the 
wellbors 224 thereby coupDng the shoe 208. the expandable tubular member 206. the 
slotted tubular ntembers. 21 0 and 212, the expandabte tubular member 214. the slotted 
tubular members. 216 and 218, and the expandabte tubular member 220 to the 

25 ' wellbore. Purthennore. as a result, the ooniieclions between the expandable tubular 
members. 396. 214. and 220. the shoe 208. and the slotted tubutar memliere. 210, 
212. 216. and 218. do not have to be expendable connections thereby provMing 
significant cost savings. In addition, ths inside (fiameters of the e]g»n(tabte tubuter 
mentfwrs. 206, 214. and 220. and the slotted tubidar members. 210. 212, 216, and 

30 218, after the radial expansion process, are substanttelty equal. In this manner, 
additional conventional tools and other conventional equipment may be easily 
positioned within, and moved thnMjgh. the expandabte and slotted tubular members. In 
several altemative embodiments, the conyentional tools and equipment include 
conventional valving and other conventionai flow control devices for controlling the flow 
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of fiuidic materials within and between the expandable tubular membere, 206, 214, and 
220, and the slotted tubular members, 210, 212, 216, and 218. 

Furthermore, in the system 200, the slotted tubular members 210, 212, 216. and 218 
are interleaved among the expandable tubular members. 206, 214, and 220. As a 
result, because only the intismtediate non pr»«xpanded portions, 206c 214c and 

220c of the 6xpand€|ble tubular members. 206, 214, and 220, respecliveiy. are radia^^ 
expanded and plastically defbmied, the slotted tubular members, 210, 212, 216, and 
218 can be conventional slotied tiibular members thereby significQntiy rsdudng the 
cost and comptejdty of the system 10. Moreover, because only the inlemtediale non 
pre-expanded portions. 206c 214c and 220c Of the expandable tubular members. 
206. 214. and 220, respectiveiy. are radMiy expanded and plastically deformed, the 
number and length of Vho interleaved slotted tubular members. 21 0» 212, 216, and 218 
can be much greater than the number and length of the expandal^ tubidar mambeis. 
In an exemplary embodiment, the tote! length of the intermediate non pre^xpanded 
portions, 206c 214c and 220c of the expandable tubular members, 206, 214, and 
220. is approximately 200 feet, and the total length of the slotted tubular members, 
210. 212. 216, and 218, is approximately 3800 feet. Consequently, in an exemplary 
embodiment, a system 200 having a totei length of approximately 4000 feet is coupled 
to the welibore 224 by radially expanding and plastically defonning a totel length of only . 
approximately 200 feet 

I 

Furthermore, the sealing membere 208e. 214e. and 220e, of the expandaUs tubufar 
membere, 206, 214. and 220, respectively, are used to couple the expandable tubular 
nnembws and the slotted tubular inembere, 210, 212, 216. and 218 to the weflbore 224. 
the radial gap between the slotied tubular membere. the expandable tubiflar members, 
and the welibore 224 may be large enough to efVtetlvely eliminate the postibily of 
dannage to the expandable tubular membere and slotted tubular membere during the 
piaoement of the system 200 within the welibore. 

In an exemplaiy embodiment, the pre-expanded ends. 206a. 206d. 214a. 214d, 220a. 
and 220d. of the expandabte tubular members. 206, 214, and 220, lespediveiy, and 
the slotted tubular membere. 210. 212, 216, and 218. have outside diameters and wall 
thicknesses of 8.375 inches and 0.350 Inches, respectiveiy: prior to the radial 
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expansbh, the intermediate non pre-^xpanded portions, 2(Kc, 214c, and 220c, of the 
• expandable tubular members, 206, 214. and 220, respectively, have outside diameters 
of 7.625 inches; the slotted tubular members, 210. 212, 216, arid 218, have inside 
diameters of 7.675 inches; after the radial expansion, the inside diameters of the 
5 intermediate portions, 206c, 214c and 220c of the expandable tubuter member^. 206« 
214, and 220. are equal to 7.675 inches; and the weUbore 224 has an inside diameter 
of 8.755 inches. 

In an exemplary embodiment, the pre-expanded ends, 206d, 2(^, 214a, 214d, 220a, 
10 and 220d, of the expandable tubular riiembers, 206, 214, and 220, respecHveiy, and 
the slotted hjbular members, 210, 212, 216, and 218, have outside diameters and Vipalt 
thicknesses of 4;500 inches and 0.250 Inches, respectively; prior to the radial 
expansion, the intermediate non pre-expanded portions, 206c, 214c, and 220c of the 
expandable tubular members. 206, 214. and 220. respectively^ have outside diameters 
15 of 4.000 inches; the slotted tubular members, 210, 212, 216, and 218. have inside 
diameters of 4.000 inches; after the radlai expansion, the inside diameters of the 
intemnediate portions, 206c 214c dnd 220c of the expandable tubular members, 206, 
214, and 220. are equal to 4.000 Inches; and the wellbore 224 has an Inside diameter 
of 4.892 inches. 

20 

In an exemplary embodiment^ the system 200 is used to inject or extract fluldic 
materials such as, for example, oil, gas, and/or water into or from the subterranean 
formation 226b. 

25 . Refening now to 3, an exemplary erribodiment of an expandable tubular menter 
300 wyi now be described. The tubular member 300 defifies an bttorior region 300a 
and includes a first end 30db Including a first threaded connection 300ba, a first 
tapered portion 300c an intermediate portion 300d, a seoohd tapered portion >300e, 
end a second end 300f including a second ttveaded oonr^ction 300fa. The tubular 

30 nwnriber 300 further prderably Includes an bitennediate sealing rhember 300g that is 
ooufM te the exterior surface of the Intermediate portion 300d. 

In an exemplary embodiment, Vtxp tubular member 300 has a substantially annular 
cross secHon. The tubular member 300 may be fabricated from any number of 
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oonvenfonal commercially available materials such as, for example, Oilfield Country 
Tubular Goods (OCTG), 13 chioraluiyi steel tubing/casing, or L83, J55, or P110 API 
casing. 

In an exemplary embodiment, the interior 300a of the tubular member 300 has a 
substantially circular cross section. FMrthemriore. in an exemplary embodiment, the 
Interior region 300a of the tubular membar includes a first inside dlanieter Dt, an 
intermediate inside diameter Dwr, and a second inside diameter Dj. In an exemplary 
embodiment, the first and second Inside diametere, Di and D2, are substantially equal. 
In an exemplaiy embodiment, the first and second Inside diameters. Di and D2. are 
greater than the mtemiedlate inside diameter Omt- 

The first end 306b of the tubular member 300 is coupled to the Intemnediate portion 
300d by the first tepered portion 300c, and the second end 300f of ttie tubular member 
is coupled to the intermediate portion by tl« second tapered portion 300e. In an 
exemplary errtbodiment. the outside diameters of the first md second ends. 300b and 
300f, of the tubular member 300 is greater than the outside diameter of the 
intermediate portion 300d of the tubular memlw. The first and second ends, 300b and 
300f. of the tubular member 300 include wall thidcnesses. ti and U. le^Mctiveiy. In an 
exemplary embodiment, the outside diameter of the intermediate portion 300d of the 
tubular member 300 ranges from about 75% to 98% of the outside diameters of the fiiet 
and second «nds. 300a and 30pf. The interrriedlate portion 300d of the tubular 
member 300 indudes a wall thickness tjNT. 

in an exemplary endxidiment, the wall thici^nesses ti and tj are substantially equal In 
order to provide substantially equal burst strength for the first and second ends, 300a 
and 300f. of the tubular member 300. In an exemplary embodiment, the wail 
thicknesses, ti and ta, are both greater thari ttie wail thKkness twr in order to optimally 
matdi the burst strength of the first and second ends. 300a and 300f. of the tubular 
membw 3(K> with the intermediate portton 300d of the tubular member 300: 

In an wemplary embodiment, the first and second tapered portions, 300c and 300e, 
are inclined at an angle, o. relativie to the kmgltudinal directkm ranging from about 0 to 
30 degrees In order to optimally (adHats the radial expansion of the tubular member 
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300. In an exemplary embodiment, the firet and second tapered portions, 300c and 
300e. provide a smooth transition between ttw first and second ends, 300a and 300f. 
and the intermediate portlor) 300d, of the tubular member 300 |n order to minimize 
stress conoentFatlone. 

5 

The intermediate sealing member 300g is coupled to the outer suifece of the 
InlemiediatB portion 3p0d of the tubular member 300. In an exemplary embodiment, 
the intermediate sealing member 30pg seals the Interface betMveen the Intermediate 
portion 300d of the tubular member 3(M) and the Interior surface of a weilbore casing 

10 305. or other preexisting structure, after the radial expansion and plastic deformation of 
the inteimediate portion 300d of the tubular member 300. in an exemplary 
emtxxliment, the Intermediate sealing member 300g has a substantially annular cross 
section. In an exemplary embodiment, the outside diameter of the bitennedlate sealing 
member 3009 is selected to be less than the outside diameters of the first and second 

15 ends, 300a and SOOf. of the tubular member 300 in order to optimally prated the 
intemiediate sealing rrwmber 300g during placement of the tubular member 300 within 
the vrallbore casings 305. The intemiediate sealing member 300g may be febricated 
from any number of conwentibnal oomnrjerdally available materials such as, for 
example, thenrioset or themroplastlc polymers. In an exemplary embodiment, the 

20 intermediate sealing member 300g is fabricated frerni thermoset polymers in order to 
opUmalty seal the radially expanded intemrtedlate portion 300d tif the tubular member 
300 wilh the wePbore casing 305. In several aiterr^tive embodiments, the sealing 
member 300g includes one or more rigid anchors for engaging the weilbore casing 305 
to thereby anchor the ladialiy expanded and plasticaliy deformed intermediate portion 

25 ' 300d of the lubutarmembeir 300 to the WBllbore casing. 

Releifing to Figs. 4, and & to 5d. in an exemplary embodiment, the tubular member 

300 is fonnad by a process 400 that includes the steps ofi (1) upsetting both ends of a 
tubular member in step 406; (2) expanding both upset ends of the tubular member in 
30 step 410; (3) stress relieving both expanded upset ends of the tubular member in step 
415; (4) fbnning threaded connections In both expanded upset ends of the. tubular 
member m step 420; and (5) putb'ng a sealing malarial on the outside diameter erf the 
non<expanded intermediate portion of the tubular member in step 425. 
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As illustrated In FIG. 5a. in step 405. bo\h ends, SOOa and 500b. of a tubular memlwr 
500 are upset using conventional utnetflng methods. The upset ends, SOOa and 500b. 
of the tubular member 500 Include the waD thicknesses ti and tj. The intemwdiate 
portion 500c of the tubular member 500 includes the vyaU thickness t,NT and the Interior 
5 diameter Dmt. In an exemplary embodbwnt. the wall Ihteknesses t, and tz are 
substantially equal In order to provide burst strength that is iMJbstantiaily equal along 
the entire length erf the tubular member 500. In an exempiaiy embodiment, the wall 
thhdmesses t, and tz are both greater than the waH thickness W In order to provMe 
burst strength that is substantially equal akmg the enfire length of the tubular member 
10 500, and also to optimaHy facilitate the fomiatton of threaded oonnecUons in the first 
and second ends. SOOa and SOOb. 

As illustrated in Fig. 5b. in steps 410 and 415. both ends, 500a and 500b. of the tubular 
member 500 are radially expanded using oonventtorial radial expanskm methods, and 
then both ends. SOOa and 500b. of the tubular member are stress relieved. The 
radially expanded ends, SOOa and 500b. of 4he tubular member 500 include the intertor 
diameters Di and D2. In an exemplary embodiment, the Interior diameters Di and Dj 
are substantially equal in onler to provide a burst strerHjth that is substantially equal. In 
an exemplary embodiment, the ratio of the intertor diameters D, and D2 to the interior 
diameter D^r ranges from about 100% to 120% in order to faclNtate the subsequent 
raditrf expansran of the tubujar member 500. 

In a prsfbrred embodiment, the relattonship between the wall micknesses t,, tj. and tan 
of the tubular member 500; the insMe diameters D,. Pz and Dp,T of the tubular member 
500; the irttkle dianoeter Dmumm of the wsllbore casing, or ottier structure, that the 
tubular member 500 win be Inserted inte;.and the outside diameter Do«, of the 

expansion cone that win be used to radial^ expend the tubutar member 500 ¥tf^ 
weHbore casing te given by the fbllowing expresskin: 

■. 

where t,s^; and 
Di«D2. 

By satisfying the relatkmship given in equatkm (1). the expansnn forces plaoed upon 
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the tubular member 500 during the subsequent radial expansion process are 
* substantially equalized. More generally, the relationship given in equation (1) may be 
used to calculate the c^Umal geometry for the tubular rriember 500 for subsequent 
radial expansion and plasttc deformation of the tubular member 500 for fabricating 
5 and/or repairing a wellbore casing, a pipeline, or a structural support 

As Hlustratedjn FIG. Sc. in step 420. conventional threaded connections, SOOd and 
500e. are fomned in both expanded ends. 500a and 500b, of the tubular member 500. 
In an exemplary errrixxliment. the threaded connections, SOOd and SOOe, are provided 
10 using conventional processes for fbrmhg pin and box type threaded connections 
available from Aflas-Bradfbrd. 

As Illustrated in Fig. Sd. in step 425. a sealing member SOOT is then applied onto Vne 
outside diameter of the non-expanded tntermedlate portion 500c of the tubular member 

15 500. The seating number SOOf may be applied to the outside diameter of the non- 
expanded Intennediate portion 500c of the tubular member 500 using any number of 
conventional commercially available methods. In a prsfened embodiment, the sealing 
member 500f is applied to the outside diameter of the intemiedlate portion 500c of the 
tubular member 500 using commerdally available chemical and temperature resistant 

20 adhesive bonding. 

In an exemplary embodiment, the expandable tubular members. 206. 214, and 220, of 
the system 200 are substantially identical to. and/or incorporate one or more of the 
teachings of. the tubular members 300 and 500. 

2S 

Referring to Fig. 6. an exemplary embodiment tubular expansion cone 600 for 
; radtelly expandir^ the tubular members 208, 214, 220, 300 and 500 will now be 
described. The expansion cone 600 defines a passage 600a and includes a front end 
605. a rear end 610, and a radiel expansion siecb'on 615. 

30 

In an exemplary enMlment, the radial expansion section 615 includes a first conical 
outer surface 620 and a second conjcal outer surface 625. The first conical outer 
suriiace 620 includes an angle of attacl( Oi and the second conical outer surface 625 
includes an angle of attack 02. In an memplary erhbodiment. the angle of attack d Is 
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greater than the angle of attack Oj. In this manner, the first conical outer surface 620 
optimally radially expands the intermediate portions. 206c. 214c. 220c, 300d, and 500c. 
of the tubular members. 206. 214, 220. 300. and 500. and the second conical outer 
surface 525 optimally radially expands the pre^xpaiided first and second ends. 206a 
5 and 206d. 214a and 214d. 220a and 220d, 300b and 300f. and SOOa arid 500b. of the 
tubular members. 206. 214. 220. 300 and 500. In an exemplary embodiment, the first 
corneal outer surfk» 620 Includes an angle of attacic a, ranging from about 8 to 20 
degrees, and the second conical outer surface 625 includes an a>igle of attack a, 
ranging ffom about 4 to 1 5 degrees in order to optimally radlaUy expand and plastically 
10 deform the tubular members. 206, 214, 220. 300 and 500. More generally, the 
expanston cone 600 may include 3 or mora adjacent conical outer surfaces having 

angles of attack that decrease from the liporit end 605 of the expansfon cone 600 to the 
rear end 610 of the expansion cone 600. 

15 Refening to Fig. 7. another exemplary embodiment of a tubular expansion cone 700 
defines a passage 700a and includes a front end 705, a rear end 710, and a radial 
expansion sectton 715. In an exemplary embodiment, the radial expansfon section 715 
includes an outer surfiace having a substantially parabolic outer profile thereby 
provkling a parabotoid shape. In this manner, the outer surface of the radial expansion 

20 section 715 provides an angle of attack that constantly decreases from a maximum at 
the fiwit end 705 of the expanston cone 700 to a minimum at the rear end 710 of the 
expansion cone. The paraboHc outer profile of the outer surface of the radial 
expansion sectton 715 may be formed using a plurality of adjacent discrete conical 
secttons andtor using 8 continuous curved surface. In this manner, the regton of the 

25 outer surface of the radial expanston sectton 715 adjacem to the front end 705 of the 
expansion cone 700 may opOmaly radially expand the Intennedlate portk>ns. '206c 
214c. 220c 300d, and 500c of the tubular members. 206, 214, 220, 300, arid 500, 
\whlB the rsgion of the outer surf^ of the radial expanston section 71 5 acQaoent to the 
rear end 710 of the expansion oone 700 nray opilmaily radially expand the pre- 

30 wqwndod first and second ends. 206a and 206d. 214a aiKl214d, 220a and 220d. 3^^ 
and 300f. and 500a and 500b, of the tubular members, 206, 214, 220, 300 and 500. In 
an exemplary embodiment, the parabolte praflle of the outer surfeoe of the radial 
expanston sectton 715 Is selected to provkle an angto of attack that ranges from about 
8 to 20 degrees In the vtolnKy of the front end 70S of the expansion cone 700 and an 
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angle of attack bi the vicinity of the rear end 710 of the expansion cone 700 from atwut 
4to15de9r6es. 

In an exeniplary enibodbnent, the tubular expansion cone 204 of the system 200 is 
sutRtantially identical to the expansion cones 600 or 700, and/or incorporates one or 
more of the teachings of the expansion cones 600 andA»r 700. 

In several alternative embodiments, the teachings of the apparatus 130. the system 
200, the expandable tubular memtwr 300, the method 400. and/or the expandable 
tubular member.500 are at least partially combined. 

Referring to Rg. 8. in an alternative embodhn^ convention^ temperature, pressure, 
and flow sensors. 802, 804, and 606, respectively, are operably coupled to the 
perforated tubulars 145 of the apparatus 130. The tentperature, pressure, and flow 
sensors, 802. 804, and 806. raspedivdy, in turn are operably coupled to a controller 
810 that receives and processes the output signals generated ty the temperature, 
pressure, and flow sensors to thereby control the qMration of the flow control valves 
160 to ertftance the operational efficiency of the apparatus 130. in several exemplary 
embodiments, the control algorithms utilized by the controller 810 for controlling ihe 
operation of the flow control valves 160 as a function of the operating ten^jerature, 
pressure, and flow rates within the perforated tubular manbers 145 are conventional. 

Referring to Fig. 9. in an altemaflve embodiment, a soW tubular member 905 is 
coupled to one of the perforated tubular members 145 by radialiy expending and 
plaslically defonfning the soBd tidiular member into engagement with the perforated 
tubuiai! nrtembo- In a conventional manner and/or using one or mors of the radial 
expansion methods disclosed In one or more of the following: (1) U.S. patent 
application serial no. 00^,139. attorney docket no. 25791.03.02, filed on 12^1999. 
(2) U.S. patent appHcatton serial no. 09/510,913. attorney docket no. 25791.7.02. filed 
on 2«3e000, (3) U.S. patent appllcatibn serial no. 0W502.350, attorney docket no. 
25791.8.02, filed on 2/10/2000, (4) U.S. patent applicatton serial no. 09/440.338. 
attorney docket no. 25791,9.02, filed on 11/15/1999, (5) U.S. patent appHcatkm serial 
no. 09/523.460. attorney docket no. 25791.11.02. filed on 3/10/2908, (6) U.S. patent 
application serial no. 09/512.895, attorney docket no. 25791.12.02. filed on »24/2000, 
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(7) U.S. patent application serial no. 09/511,941, attorney docket no. 25791.16.02. fiJed 
• on 2/24/2000. (8) U.S. patent application serial no. 09/588.946. attorney doci<el no. 
25791.17.02. filed on 6^/2000, (9) U.S. patent application serial no. 09/559.122. 
attorney dodtet no. 25791.23.02. filed on 4/26/2000, (10) PCT patent application serial 
no. PCTAJS0Q/ie635, aClomey docket no. 25791.25.02. filed on 7/9/2000. (11) U.S. 
provtetonal patent jappOcation serial no. 60/162.671. attorney docket no. 26791 .27. filed 
on 11/1/1999. (12) U.S. provisional patent appUcalhxi serial no. 60/154,047. attorney 
docket no. 25791.29. filed on 8/16/1999. (13) U.S. provisional patent appHcation serial 
no. 60/159,082, attorney docket no. 25761,34, filed on 10/12/1099, (14) U.S. 
provisional patent appllcatkm serial no. 60/1 58,039, attorney docket no. 26791 .36. filed 
on 10/12/1999. (15) U.S. pnoiviskxial patent appficatkm serial no. 60/159.033. attorney 
docket no. 25791.37. filed on 10/12/1899. (16) U S. provlshxial patent application serial 
no. 60/212,359, attorney docket no. 25791.38, filed on 6/19/2000, (17) U.S. provisNMiat 
patent applicatton serial no. 60/165.228, attorney docket no. 25791.39. fOed on 
11/12/1999. (18) U.S. provTsional patent application serial no. 60/221,443. attorney 
docket no. 25701.45. filed on 7/28/2000. (19) U,S. provlstanal patent applicatkm serial 
no. 60/221.645, attorney docket no. 25791.46, filed on 7/28/2000. (20) U.S. pioviskxial 
patent application serial no. 60/233.638. attorney docket no. 25791.47, filed on 
9/18/2000, (21) U.S. provlstonal patent applkation serial no. 60/237.334. attorney 
docket no. 25791.48, filed on 10/2/2000, (22) U.S. provisional patent application serial 
no. 60/270.007, attorney docket no, 25791.50, filed on 2/20/2001; (23) U.S. provisional 
patent applicatkxi serial no. 60/262,434. attorney docket no. 25791.51, filed on 
1/17/2001; (24) U.S. provisional patent application serial no. 60/259.486. attorney 
docket no. 26791.62, filed on 1/3/2001; (25) U.S. provistonal patent application serial 
no. 60/303.740, attorney docket no. 25791.61. filed on 7/8/2001; (26) U.S. provisiohai 
patent application serial no. 60/313.453, attorney docket no. 25791.59. filed on 
a/20C001; (27) U.S. previskNial patent applicatk>n serial no. 60/317,985, attorney 
docket no. 25791.67. filed on 9/8)2601 ; (28) U.S. provisional patent application serial 
no. 60.318,386. attorney docket no. 25791.67.02. filed on 9/10/20O1; and (29) l|.S. 
uHlity patent appKcation serial no. 0ai!969.922, attorney docket no. 25791.69, fited on 
10/3/2001. the disclosures of wMch are incorporated herein l>y lefbrence. In this 
manner, the soikl tutMilar mrnitMr 905 flukiidy seals the radial passages fbnned in the 
perforated tubular memt>er 145 thereby preventing the passage of fluMic materials 
and/or formation material? through the perfbrated tubular member. 
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Referring to Fig: 10, in an alternative embodiment, the radial openings in one of the 
perforated tubular members 145 are sealed by injecting a hardenable fluidic sealing 
material 1005 into the radial openings in the one perforated tubular member by 
5 positioning a closed ended pipe 1010 having one or more radial openings 1010a within 
the one perforated tubular number 145. Conventional sealing nnennbers 1015 and 
1020 then seal the interface between the pipe 1010 and the opposite ends of the one 
perforated tubular member 145. The hardenable fluidic sealing material 1005 is then 
injiected Into the radial openings in the one perfbrated tubular mmiber 145. The 

10 sealing members 140 prevent the passage of the hardenable fluidic sealing material 
out of the annuhis between the orie perfbrated tubular nnember 145 and the formation 
125. The pipe 1010 and sealing members, 1015 and 1020, are then removed from the 
apparatus 130. and the hardenable fluidic seaBng material is allowed to cure. A 
Gonventlor^al drill string may then be used to remove any excess cured sealing miaterial 

15 from the interior surface of \he one perforated tubular nr>6mber 145. In an exemplary 
embodiment, the hardenable fluidic sealing material is a curable epoxy resin. 

In an alternative embodiment, as illustrated in Fig. 11, one or more of the perforated 
tubular memt>ers 145 of the apparatus 130 are radially expanded and plasUcaily 

20 deformed into contact with the surrounding formation 125 thereby compressing the 
surrouncfing formation. In this manner, the sumounding formation 125 is maintained in 
a state of compression thereby stabKzbrrg the surrounding formation, reducing the flow 
of loose particles from the sunrounding fonnation into ttie radial openings of the 
perforated tubular member 145, and enhmdng the recovery of hydrocart>ons from the 

25 surrounding formation. 

In an attemative embodbment, a seismic source 1105 Is positioned on a surface 
location to thereby impart seismic energy into the fonmatton 125. In this manner, 
particles lodged In ttw radial openings In ttie perforated tubular nriember 145 may be 
30 dislodged from the radial openings ttiersliy enhancing the subsequent recovery of 
hydrocaittons from the fonnaUon IK. 

in an altemative embodiment, after the perforated tubular member 145 has been 
radialy expanded and plastically formed into contact wtth the surrounding formation 
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125, thereby ooupling the perforated tubular member 145 to the surrounding fomnatton, 
an impulsive load is applied to the perforated tubular member. The impulsive load may 
be applied to the perforated tubular member 145 by applying the load to the end of the 
apparatus 130. The impulsive load is then trah^rred lo the surrounding fomfiation 125 
5 thereby compacting and/or slurrifying the sunounding fomnation. As a result, the 
reoQvery of hydrocarbons from the formation 125 ts enhanced. 

In an altemative embodiment, as illustrated in Rg. 12, a welibore casing 1205 having 
one or more perforations 1210 is positioned within the welibore 105 that traverses the 

10 fonmation 125. When the apparatus 130 is positioned within the weBlxm 105. one or 
more of the perforated tubular members 145 of the apparatus 130 are radially 
expanded and plastically defomied into contact with the welibore casing 1205 thereby 
compressing the surrounding fbnmatron 125« in this manner, the surrounding fomiatior) 
125 is maintained in a state of compression thereby stabilizing the surrounding 

15 fomiatlon. reducing the flow'of loose particles from the surrounding «wmation into the 
radial openings of the perforated tubuten^ member 145, and enhandng the recovery of 
hydrocarbons from the surrounding fonmation. 

In an altemative enhbodinnent, a seismic source 1215 is positioned on a surface 
20 location to thereby impart seismic energy into the fbmfiatfon 125. In this manner, 
particles lodged in the radial openings in the perforated tubular member 145 may be 
dislodged from the radial openings thereby enhancing the subsequent recovery of 
hydrocarbons from the formation 125. 

25 In an anemative enrdxxllment. after ttie perforated tubular member 145 has been 
radially expanded and plastically formed into contact with the welibore casing 1205, 
thereby coupling the perforeted tubular member 145 to the surrounding formation, an 
impulsh^ load is applied to the perforated tubular member. The Impulsive load may be 
applied to the perforated tubular member 145 by applying the load to the end of the 

30 apparatus 130. The impulsive load is then transfBrrsd to the surrounding formation 125 
thereby compacting and/or slurrifying the sunounding fonnatim. As a result, the 
recovery of hydrocarbons from the formation 125 is enhanced. 
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Referring to Fig. 13, in an alternative emtXKliment, one or niore^ perforated tubular 
members 1305 are coupled to one of the perforated tubular members 145 by radially 
expanding and plastically d^bmiirig the perforated tubular member into engagement 
with the perforated tubular member In a conventional manner and/or using one or more 
5 of the radial «(pan$ion methods disclosed in one or more of the following: (1) U.S. 
' patent ^plication serial no. 09/454.139. attomey dodtet no. 25791.03.02. filed on 
12^3/1999. (2) U.S. patent application sertal ho. 09/510.913. attorney dodrat no. 
25791.7.02. .filed on 2/23/2000, (3) U.S. patent application serial no. 09/502,350. 
attorney docket no. 25791.8.02, filed on 2/10/2000, (4) U.S. patent application serial 

10 no. 09/440,338. attorney docl(et no. 25791.9.02, filed on 11/15/1999. (5) U.S. patent 
application serial no. 09/523,460. attorney docket no. 25791.11;02. filed on 3/10/2000. 
(6) U.S. patent applteatton serial not 09/512.895^ attomey docket no. 25791.12.02, filed 
on 2/24/2000, (7) U.S. patent applieatiain serial no. 09/511.941, attomey docket no. 
25791.16.02. filed on 2/24/2000, (8) U.S. patent application serial no. 09/588,946. 

IS attorney docket no. 25791.17.02, filed on i5/7/2000. (9) U.S. patent application serial 
no. 09/559.122, attomey docket no. 25791.23.02. filed on 4/26/2000, (10) PCT patent 
appitoation serial no. PCT/USOQ/18635. attomey docket no. 25791.25.02, filed on 
• 7/9/2000, (11) U.S. provi8k)nal patent application serial no. 60/162.671 , attomey docket 
no. 25791.27. filed on 11/1/1999. (12) U.S. proviskMial patent appiicatkm serial no. 

20 60/154,047, attomey docket ho. 25791.29, filed on 9/16/1909, (13) U.S. provlsksnal 
patent application serial no. 60/159,082, attomey docket no. 25791.34, filed on 
10/12/1999, (14) U.S. provlskMial patent applicatton serial no. 60/159.039, attomey 
docket no. 25791.36. filed on 10/12/1999. (15) U.S. provisional patent applteation serial 
no. ,60/159,033. attorney docket no. 25791.37, filed on 10/12/1999. (16) U.S. 

25 ' provistonar patent appHcatkm serial no. 60/21Z359, attomey docket no. 25791 .38, filed 
on 6/19/2000. (17) U.S. provlskinal patent application serial no. 60/165^, attorney 
docket no. 25791 .39, filed on 1 1/12/1999. (16) U.S. provisk>nal patent applicatton serial 
no. 60/221.443. attorney docket no. 25791.45, filed on 7/28/2000. (10) U.S. provisional 
patent applicalion serial no. 60/221345., attomey docket no. 25791.46. filed on 

30 7/28/2000. (20) U.S. provistonal patent applkation serial no. 60/233,638. attorney 
docket ho. 25791.47, filed on 9/18/2000. (21) U.S. provistonal patent applteation serial 
no. 60/237.334, attomey docket no. 25791.48, filed on 10/2/2000. (22) U.S. provisional 
patent applicatkxn serial no. 60^70,007, attomey docket no. 25791.50, filed on 
2/20/2001; (23) U.S. provisional patent appficatlon serial no. 60/262.434. attomey 
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docket no. 25791.51. filed on 1/17/2001; (24) U.S. provisional patent application serial 
no. 60/259,486, attorney docket no. 25791.52. filed on 1/3/2001; (25) U.S. provistohal 
patent appllcatk)n seried no. 60/303.740, attorney docket no. 25791.61, filed on 
7/6/2001; (26) U.S. provisional patent application serial no. 6(V3i3,453. attorney docket 
no. 25791.59, filed on 8/2Q/2001; (27) U.S. provisional patent application serial na 
60/317,985, attorney docket no. 25791.67, filed on 9/6/2001; (28) U.S. provisional 
patent appllcatkm serial no. 60/318.386, attwney docket no. 25791 .67.02,. filed on 
9/10/2001: and (29) U.S. 4itillty patent applicaflon serial no. 09/969,922. attorney docket 
no. 25791.69. filed on 10/3/2001, the disctosures of which are incorporated herein by 
referenoe. In this manner. Kw peifforated tulniiar member 905 modifies the flov» 
charadeflstics of me perforated titular member 145 thereby permitting the operator of 
the apparatus 130 to modify the oyeraO flow diaraderistics of the apparatus. 

In an alternative onbodiment. as illustrated In Rg. 14, a one-way valve. 1405 such as, 
for example, a <^eck valve flt^idy couples the Interior of a pair of adjacent perforated 
tubular members, 145a and 145b, that extract hydrocarbons from corresponding 
subterranean zones A and B. In this noanner, if zone B becomes depleted. 
hydiocartxMis that are tieing extracted from zone A will not flow into the depleted zone 
B. 

In an aMemative embodiment, as illustrated In Fig. 15, the apparatus 130 is used to 
extract geothermal energy from a targeted subterranean geomennal zone 1 505. In this 
nranner, the operatkinal affidenqr of the extraction of geothermal energy is significantly 
enhanced due to the increased internal diameters of the various radially expanded 
elerhente of the ««)para1us 130 that pennit gre^r volumetrjk: flows. 

In an altemathw embodiment, the perforated tubular members. 145, 210. 212. 216, 
218. and 1305of the apparatus 130 may be cleaned by further radial expansfon of the 
perforaied tubular members, in an ocemplary embodiment, the aniount of further radial 
expansion required to dean the radial passages of the perforated tubular members 
145, 210, 212. 216, 218. and 1305 of the apparatus 130 ranged firom about 1% to 2%. 

An apparatus has been described that includes a zonal isolation assentbiy including 
one or more soHd tubular nwmbsrs, each soiki tubular member including one or more 
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external seals, and one or more perforated tubular members coupled to the solid 
tubular members, and a shoe ooupled to the zonal Isolation assembly. In an exemplary 
embodiment, the zonal isolation assembly further Includes one or more Intemiediate 
solid tubular members coupled to and interleaved among the perforated tubular 
5 menrtf)erSt each intermediate solid tubular member including one or more extemal 
seals. In an exempteiy enrtbodiment, the zonal isolation assembly further includes one 
or more valve members for oontrolling the flow of fiuldic materials behraen the tubular 
members. In an exemplary enrrixxiiment. one or more of the intemnedlate soDd tubuter 
members Include one or more valve members. 

10 

An apparatus has also been described that includes a zonal isolation assembly that 
includes one or more primary solid tubulars, each primary solid tubuter Including one or 
mors external annular seals, h perforated tubulars coupled to the primary solid 
tubulars, and n*1 intermediate solid tubulars coupled to and Interleaved among the 
15 perforated tubulars, each interniedtete solid tubuter indudtng one or more extemal 
. annular seals, and a shoe coupled to the zonal isolation assembly, 

A method of isolating a first subterranean zone from a second subterranean zone In a 
wellbore has also been described that includes positioning one or more primary solid 

20 tubulars within the wellbors, the primary solid tubulars traversing the first subterranean 
zone, positioning one or more perfc^ed tubulars v^hin the wellbore. the perforated 
tubulars traversing the second subterranean zone, fluidicly coupling the perforated 
tubulars and the primary solid tubulars, and preventing the passage of fluids from the 
first siAterranean zone to the second siMenanean zon6 within the welibora extemal to 

25 Ihe solid and perforated tubuters. 

A method of extracting materials from a producing sut)tenanean zone In a wellbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
positioning one or more primary solid tubuters within the wellbore, fluidicly coupling the 
30 primwy solid tubulars with the casing, positioning one or more perfbrated tubuters 
within the welitxxe, the perforated tubulars traversing the producing subterranean 
zone, fluldldy coupHng the perforated tubulars with the primary solid tubuters, fluidicly 
Isolating the producing subtenranean zone from at least one other subten^nean zone 
within the wellbore. and fluididy coupling at least one of the perforated tubulars with ttie 
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producing subterranean zone. In an exemplary embodinnent the method further 
includes controHably fluidlcly deooupling at least one of the perforated tubulars from at 
l^ast one other of the perforated tubuiars. 

5 An apparatus has also been described that includes a subterranean fomiation including 
a weObore. a ttnat isolation assembly at least partially positioned within the wetlbore 
that includes one or mors solid tubutar members, each solid tubular member including 
one or mors external seals, and one or mors perforated tubular members coupled to 
the soHd tubutar members, and a shoe positioned within ttie welbore coupled to the 

10 zonal isolalton assembly, wherein at least one of the soKd tid>utar members and the 
perfbrsted tubular members are fonmed by a radial es^ansion fKooess perfbnnnsd within 
the wellbore. In an exemplary embodiment, the zonal isolation assembly further 
includes one or more Intenmediate solid tubular members coupled to and interleaved 
among the perforated tubOlar nrtembers, each intennediate solid tubular member 

IS indiMbig one or more external seals, whsrein at least one of the solid tubular 
members, the perforated tubular members, and the intermediate solid tubular members 
are fbmned by a radial expanston process perfomned within the weilbore. In an 
exemplary embodiment, the zonal isolation assembly furmer comprises one or more 
valve members for controlling the flow of fluids between the solid tubular members and 

20 the perforated tubular members. In an exemplary embodiment, one or wore of the 
intermediate solid tubular members include one or more valve members for contrdiing 
the flow of fluids between the solid tubular members and the perforated tubutar 
members. 

25 ' An apparatus has also been described that indudea a subterranean formatton Including 
a weilborB. a. zonal isotatton assenrritdy positioned within the welDbore that includSES one 
or rviore primary soDd tubutars, each primary solid tajbutar Including one or more 
exiemal annutar seals, n perforated tubutars positi<»ied coupled to the primary soDd 
lubillars, and n-1 intenmedtate solid tubulars. coupled to and biterteaved among the 

30 perforated tubutars, each intemnediate solid tubutar Including one or mors extenftai 
annular seals, and a st)oe coupled to the zonal isotation assemk)iy, wherein at least one 
of the primary solid tubidars, the perforated tubulars, and the intennediato solid 
tubulars are formed by a radial expansion process performed within the weilbore. 
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A method of isolating a first sutrtenanean zone from a second subten^nean zone in a 
weNbore has also been described that indudes positioning one or more primary solid 
tubutars within the wellbore, the primary sold tubulars traversing the first subterranean 
zone, positioning one or more perforated tubulais within thjs welbore, the perfbiBted 
tubulars traversing the second subterranean zone, radially expanding at least one of 
the primary solid tubulars and perforetofl tubulars within the wellbore, fluldidy coupling 
the perfbrelad tubulars and the primary solid tubulars, and preventing the passage of 
fluids from the first subterranean zone to the second subterrariean zone within the 
wellbore external to the primary soUd tubulars and perforated tubulars. 

A method of extracting materials from a producing subterranean zone in a wellbore. at 
least a portion of the wellbore including a casing, has also been described that Includes 
positioning one or more primary solid tubt^rs within the wellbore, poslfloning on^ or 
more perforated tubulare within the wellbore, the perforated tubulars traversing the 
producing subterranean zone, radially expanding at least one of the primary solid 
tubulare and the perforated tubulars within the wellbore, fluidiciy coupHng the primary 
sofid tubulare with the casing, fluidiciy coupling the perforated tubulars with the primary 
s<^ tubulare, fluidiciy isolating the producing subterranean zone from at least on» 
other subterranean zone within the wellbore. and fluidiciy coupling at teast one of the 
perforated tubulars with the producing subterranean zone, in an exemplary 
embodiment, the method further includes controllabty flukiicly decoupling at least one 
of the perforated tubulare from at least one other of the perforated tubulars. 

An apparatus has also been described thjst Includes a subtenanean fonnatlon including 
a wellbore, a zonal isolation assembly positioned within the wellbore that indudes n 
aoM tubular mambere positioned within the wellbore, each solid tubular nwmber 
including one or nnore axlemal seals, and n-1 perforated tubular membere positfoned 
within the weiibore coupled to arid interieaved among the solid tubular membere. and a 
shoe positioned witMn the wellbore ooupied to the zonal isolation assembly. In an 
exempiaiy embodiment, the zonal Isdiation assembly fulher comprises one or more 
vaivB membere for controliing the flow of fluids batween the sold tubular membere and 
the perforated tubular mennbers. In an exwnplary embodiment, one or more of the 
solid tubular membere Indude one or more valve membere for controliing the!flow of 
fluids between the, solid tubular meR4>ere and the perforated tubular membere. 
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■ A system for isolating a first subterranean zone from a second subtenanean zone in a 
wallbore has also bem described that includes means for positioning one or more 
primary soBd tubulars within the welibore, the primary solid tubulars travereing the first 
5 subterraiiean zone/ means for positioning one or nnbra perfoiBted.tiAul£n 

weilxire, the peiforaled tubulars traversing the seoond subteirahean zone, means for 
fluidlciy coupling the perforated tubulars and the primary solid tubulars, and means for 
preventing the passage of fluids from the first subterranean zone to the second 
subtenanean zone within the welibore external to the primary solid tubulars and the 
10 perforated tubulars. 

A ^rstem for extracting materials from a producing subterranean zone in a wsUbore. at 
least a portion of the welibore indudir^ a casing, has also been described that includes 
means for positioning one or more primary solid tubulars witNn 0ie welibore. means for 

15 fluidlciy coupling the primary solid tubulars with the casing, means for positioning one 
or more perforated tubulars within the welibore. the perforated tubulars traversing the 
producing subterranean zone, means for fluidldy coupling the perforated tubulars with 
the primary solid tubulars, means for fluidldy isolating the producing subterranean zone 
from at least one other subtenanean zone ^thin the welibore, and means for fiuldicly 

26 coupling at least one of the perforated tubulars yvith the producing subtenanean zone. 
In an exemplary embodiment, .the system further includes means for controOably 
fluidlciy decoupling at least one of the p^forated tubulars from at least one other of ttie 
perforated tubulars. 

25 A system for isolating a first subterranean zone from a second subtenanean zone In a 
weiibara has also been described that includes ineans for positioning anb or more 
' primary soHd tubularB witMn the welitwre. the primary solid tubulars traversing the first 
subtenanean zone, means for po^oning one or more perforated tubulars vmn the 
welibore. tha perforated tubulars traversing the second subtenanean zone, means for 

30 radiaHy expanding at least one of ttte primary soHd lubulare and parfbrated hibutets 
- within the welibore, means for fliddic^ coupling the perforated tubulars and the primary 
solid tubulars, and means for prevanthg the passage of fluids firom the first 
subtenanean zone to the second subterranean zone within the welibore extemai to the 
primary so8d tubulars and perforated tubi^rs. 
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A system for extracting material from a produdng subterranean zone in a wellbore, at 
least a portion of the wellbore induding a casing, has also been described that includes 
means for positioning one or more prbnary solid tubulars within the wellbore. means for 
5 posMonaig one or more perfected tubulars within the wellbore. the perforated tubulars 
traversing the producing subterranean zone» means for radially expanding at least one 
of the primary solid tubulars and the perforated tubulars within the wailbore, means for 
fluididy coupling the prlmaiy sdld tidnilars with the casing, means for fluidicly coupling 
the perforated tubulars witii the solid tubulars, means for fluididy isolating the 
10 produdng subterranean zone from at least one other subtenanean zone within the 
wellbore, and means for fluidicly OHjpling at least one of the perforated tubulars with 
the produdng subterranean, zone. In an exemplary embodiment* the system further 
indudes means for cor^trollably fluididy decoupling at least one of the perforated 
tubulars from at least one other of the perforated tubulars. 

15 

A system for isolating subterranean zones traversed by a wellbore has also been 
described that indudes a tubular support member defining a first passage, a tubular 
e)q>anston cone defining a second passage fluididy coupled to the first passage 
coupled to an end of the tubulair support member and comprising a tapered end, a 

20 tubular liner coupled to and supported by the tapered end of the tubular expansion 
cone« and a shoe defining a vaiveable passage coupled to an end of the tubular liner, 
wherein the tubular liner indudes one or more expandable tubular members that each 
hdude a tubular body oorhprising an tntennediate portion and first and second 
expanded end portions coupled to opposing ends of the intennedlate portion, and a 

25 sealing member coupled to.the exterior surface of the intermediate portion, and one or 
more slotted tubular members coupled to the expandable tubular members, wherein 
the inside diameteiB of the other tubular meml>ers are greater than or equal to the 
outside diameter of the tubular expansion cone. In an exemplary embodiment, the wall 
thldcnesses of the first and second expanded end portions are greater than the wall 

30 thickness of the Intermediate portion. In an exemplary embodiment, each expandabte 
tubuter member fur^er Indudes a first tubular transitlonary member coupted between 
the first expanded end portion and the intermediate portion, and a second tubular 
transitlonary member coupled between the second expand^ end portion and the 
intennedlate portion, wherein the angles of tncHnation of the first and second tubular 



transitionary members relative to the intemiedlate portion ranges from about 0 to 30 
degrees. In an exemplary embodiment the outside diameter of the intermediate 
portion ranges from about 75 percent to about 98 percent of the OM^ide diameters of 
the first and second expanded end portions, in an exemplary embodiment, the burst 
strength of the first and second expanded end portiohs is substantially equal to the 
burst strmgth of the intermediate tubular section. In an exemplary embodinrtent, the 
ratio of the inside diameters of the first and second expanded end portions to the 
interior diameter <^ the intemfiediate portion ranges from about 100 to 120 pbroenL In 
an exemplary embodiment* the relationship between the wall thicloiesses ti, I2. and Un 
of Ihe first expanded end porfion, the second expanded end portion, and the 
intennedicte portion, respectively, of the expandable tubular members, the inside 
diameters Di, D2 and Dint of the first expanded end portion, the second expanded end 
portion, and the inlemnediate portion, respectively, cX the e)q3andable tubular mmibers, 
and the Inside diameter of the wellbore casing thet the expandable lubular 

member will be Inserted Into, and the outside diameter of the expansion cone that 
will be used to radially expand the e)q>andable tubuiar member within the wellbore is 
given by the following expression: 

wherein ti = Iz; and wherein Di = D2. In an exemplary embodiment, the tapered end of 
the tubular expansion corte includes a plurality of adjacent discrete tapered sections. 
In an exemplary embodiment, the angle of attack of the adjacent discrete tapered 
secttons increaeee In a continuous manner from one end (rf the tubular expansion cone 
to the opposite end of the tubular expansion cone, in an exemplary embodiment, the 
tapered end of the tubular expansion cone includes an parabobid body. In an 
exemplary embodiment, the angle of attack of the outer surface of the paraboloid body 
Increases In a continuous manner from one end of the pflurabotoid body to the opposite 
end of the paiaboloid body. Iri an e»mplary embodiment, he tubular liner comprises 
a piuraiity of expandable tubular members; and wherein the other tubuiar members are 
interleaved among the expandable tubular mennbers. 

A method of isolating subtemanean zones traversed by a wellbore has also t>een 
described that includes positioning a tubular liner within the wellbore, and radially 
expanding one or more discrete portbns of the tubular liner Into erigagement with the 



S2 



wellbore. In an exemplary embodlnrwnt, a plurality of discrete portions of the tubular 
liner are radially expanded Into engagement with the wellbore. In an exemplary 
embodiment, the remaining portions of the tubular liner are not radially expanded. In 
an exemplary embodinnent. one of the discrete portions of the tiA>ular liner is radially 

5 expanded by injecting a fluidic material into the tilbuldr liner, and wherein the remaining 
ones of the discrete portions of the tubular Hner are radially expanded by pulling an 
expan^on cone through the rernaining ones of the discrete portions of the tubular liner. 
In an exemplary ertlbodiment, the tubular liner comprises a plurality of tubular 
members; and wherein one or more df the tubular members are radially expanded Into 

10 - engagement with the wellbbre and one or more of the tubular members are not radially 
expanded into engagement with the wellbore. in an exemplary embodiment, the 
tubular members that are radially expanded into engagement with the wellbore 
comprise a portion that is radiaHy expancted trito engagement with the wellbore and a 
pcMllon that is not radially expanded into engagement ^th the wellbore. In an 

15 exemplary embodiment, the tubular liner includes one or more expandable tubular 
members that eiGX^ lndudi» a tubular body comprising an intermediate portion and first 
and second expanded end portions coupled to opposing ends of the intemiediate 
portion, and a sealing member coupled to the exterior surface of the intemnediate 
portion, and one or rtxxB slotted tubular members coupled to the expandable tubular 

20 nf)embers. wherein the inside diameters of the slotted tubular members are greater than 
or equal to the maxinnim inside diameters of the expandable tubular nrremberB. In an 
exemplary embodiment, the tubular liner includes a plurality of expandable tubular 
members; and wherein the slotted tubular nnembers are interleaved among the 
expandable tubular members. 

2S 

A system for isolating subferrartean zones traversed by a wellbore has also been 
described that ktdudes means for positibning a tubular liner within the wellbore, and 
means for radially expanding one or more discrete portions of the tubular liner into 
engagement wHh the wellbore. In an exemplary embbdiment, a plurality of discrete 
30 portions of the hjbular liner aire radially expanded into engagement with the wellbore. 
In an exemplary embodiment, the remaining portions of the tubular Oner are not radially 
expanded. In an exemplary embodiment, one discrete portion of the tubular liner Is 
radially expanded by injecting a fluidic material into the tutxilar liner; and wtieceln the 
other discrete portions of the tubular liner are radially expanded by pulling an 
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expanrion cona through 0ie other discrete portions of the tutnjlar liner. In an 
* exemplary embodiment, the tubular Brier includes a plurality of tubular members; and 
wherein one or more of the tubular members are radially expanded into engagement 
with the welibore and one or more of the tubular members are not radially expanded 
5 Into engagement with the welibore. In an exemplary embodiment, the tubular members 
that are radially expanded into engagernant with the welibore in^^ 
radially expanded Into engagement with the welibore and a portion that is not radially 
expanded into engagement with the welibore. 

10 An apparatus for teolating subterranean zones has also t)een described that includes a 
subterranean formatioh defining a boretole. and a tubular Hner positioned in and 
coupled to the borehole at one or more discrete locations. In an exemplary 
embodiment, the tubular liner Is coupled to the borehole at a plurality of discrete 
locations. In an exemplary embodiment^ the tubular liner is coupled to the borehole by 

15 a process that Includes positioning the hibuiar liner within the borehole, and radially 
expanding one or nx>re disaete porttons of the tubular liner into engagement with the 
borehole. In an exemplary embodiment, a plurafity of discrete portions of the tubular 
liner are radially expanded into engagement with the borehole, in an exemplary 
embodiment, the remaining portions of the tubular liner are not radially expanded. In 

20 an exemplary embodiment, one of the discrete portions of the tubular liner is radially 
expanded by Injecting a fluidic material into the tubular liner; and wherein the other 
discrete portions of the tubular liner are radially expanded by pulling ah expansion cone 
through the other discrete portions of the tubular Hnef. In an exemplary embodiment, 
the tutailar liner oomprlses a pluraltty of tidHilar members; and wherein one or more of 

25 the tubular members are radially expanded into engagement with ttie borehole and one 
or more of the tubular nrtembers are not redialy expanded into engagement with the 
borehole. In an exemplary errritediment, the tubutar merribers that are radially 
expanded into engagement with the borehcrie Include a portion that is neKiially 
expanded Into engagement with the borehole and a portion that b not radially 

30 expanded into engagement with the borshole. In an exemplary embodiment, prior to 
ttie radial expansion the tubular liner includes one or more expandable tubular 
Riembers that each Includs a tubular body comprising an intermediate portion and first 
and second expanded end portions coupled to opposing ends of the intermediate 
portion, and a seating rnember coupled to the exterior surface of the intentiedlate 



portion, and one or more stotted tubular members coupled to the expandable tubular 
members, wherein the inside diameters of the slotled tubular members are greater than 
or equal to the maximum inside cRameters of the expandable tubular members. In an 
exemplary embodiment, the tubular liner includes a plurality of expandable tubular 
5 , members; and wherein the slotted tubular members are interleaved among the 
expandable tubular mmibers. 

An apparatus has been described that includes a zonal isolation assembly including: 
one or more solid taJbular members, each solid tubular member including one or more 

10 extemal seals, one or more perforated tubular members coupled to the sdid titular 
members, one or more flow control vaWes operably ooupled to the perforated tubular 
menftf>drs for controlBng.the flow of fluldic materials through the perforated tubular 
members, one or more temperature sensors operably ooupled to one or more of the 
perforated tubular members for monitoring the operating temperature within the 

15 perforated tubular menrrfaers, me or more pressure sensors operably coupled to one or 
more of the perforated tubular members for monit^g the operating pressure within 
the perforated tubular members, and orte or more flow sensors operably coupled to 
one or more of the perforated tubular members for nrK)nitoring the operatirig flow rate 
within the perforated tubular members, a shoe coupled to the zonal isolation assembly, 

20 and a controlier operably ooupled to the flow confrol valves, the temperature sensors, 
the pressure sensors, and the flow sensors for monitoring the temperature, pressure 
and flow sensors and controlling the operation of the flow control valves. At least one 
of the soHd tubular members and the perforated tubular members are fonmed by a 
radal expansion process peribnnecf within the weBbore. . . 

25 

A method of isolating a first subtenanean zone from a second subterranean zone in a 
wellbore has also been described that includes positioning one or more solid tubulars 
wRhin the wellborn, the soHd tubulars traversing the flrst subterranean mrtB, positioning 
one or more perforated tubulars within the vtfellbore. the perforated tubulara traveraing 
30 the second subterranean zone, radlafliy expanding at least one of the prinrmry solid 
tubulars and perforated tubulars within the wtflbore. fluididy oiupiing the perforated 
tubulars and the solid tubulars, preventing the passage of fluids frcmi the first 
subterranean zone to the second subterranean zone v^in the wellbore extemal to the 
solid tubulars and perforated tubuiarSt monitoring the operating temperatures, 
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pressures, and flow rates within one or more of the perforated tubulars. and controlling 
the flow of fluidic materials through the perfbretad tubuiars as a function of the 
monitored operating temperatures, pressure, and flow rates. 

5 A method of extracting materials from a prodludng subtenranean zone in a wellbore* at 
least a porflon of the wellbbre including a casing, has also been described that Includes 
positioning one or more solid tubulars within the wallbore, positioning one or more 
perforated tubulars wKhin the wellbore; the perforated tubulars traversing the producing 
subterranean zone, radially expanding at least one of the solid tubulars and the 

10 perforated tubulars wittiln the wellbore. fluidldy coupling the solid tubulars with the 
casing, fluididy coupling the perforated tubulars witti the solid tubulars, fluididy 
isolating the producing subterranean zone from at least one other subterranean zone 
within the wellbore, fluididy coupling at least one of the perforated tubulars with the 
produdng subtenanean zone, monitoring the operating temperatures, pressures, and 

15 fl^W rates within one or more of the perforated tubulars, and controlling the flow of 
fluidic materials through the perforated tubulars as a function of the monitored 
operating temperatures/pressures, and flow rates. 

A system for isolating a first subterranean zme from a second subtenranean zone in a 
20 weBbore has also been described that Indudes means for positioning one or nr)ore solid 
tubulars ^hin the wellbore, the solid tubulars traversing the first subterranean zone, 
means for portioning one or more perforated tubulars within the wellbore, the 
perforated tubulars traversing the second subtenartean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
25 means for fluididy couplbig the perforated tubulars and the solid ttdHilars, means for 
preventing the passage of fluids from the first subterranean zone 1o the seoond 
subterranean zone withlh the wellbore external to the solid tubulars and perforated 
tubulars, means for monitoring the operating tOTiperatures, pressures, and flow rates 
within one or more of the perforated tubulars, and nneans for controlling the flow of 
30 fluidic materials through the perforated tubulare as a function of the monitored 
(^Mating temperatures, pressures, and flow rates. 

A system for extracBng materials from a produdng subtenranean zone in a wellbore, at 
least a portion of the wellbore induding a casing, has also be&f\ described that indudes 
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means for positioning one or more solid tubulars within the wellbore^ means for 
posifioning one or more perforated tubuiars within the wellbore, the perforated tubulars 
traversing the producing subterranean zone, means for radially expanding at least one 
of the sblkj tubulars and the perforated tubulars within the wellbore^ means for fluidldy 
5 coupling the solid tubulars with the casing, means for fiuidicly coupling the perforated 
tubulars with the solid tubulars, means for fluidtcly isolating the produdrq subtenanean 
zone from at least one other subimanean zone within the weilbore, means for fluidtcly 
ooupiing at least one of the perforated tubulars with the producing subterranean zone, 
means for monitoring the operating temperatures, pressures, and flow rates within one 
10 ' or more of the perforated tubulars, and means for controlling the flow of fluidic 
materials through the perforated tubulars as a functioh of the monitored operating 
temperatures, pressures, and flow rates. 

An apparatus has also been desaibed that includes a zonal isolation assembly 
15 including: one or more solid tubular n^embers, each solid tubular member including one 
; or more external seals, one or more perforated tubular mmnbers each including radial 
passages coupled to the soUd tubular members, and one or more solid tubular liners 
coupled to the Interior surfaces of one or wore of the perforated tubular members for 
sealing at least some of the radial passages of the perforated tubutar members, and a 
20 shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
members and the perforated tubular members are fonned by a radial expansion 
process perfonmed ^thln the welibore, and the solid tubular liners are fonned by a 
radial expansion process perfbrmed within the welibore. 

25 A method of isolating a first subterranean zone from a second subterranean zone in a 
welibore has also been described that includes poiiitioning one or more solU tubulars 
within the welibore, the solid tubulars traversing the:flrst subterranean zone, positioning 
one or more perforated tubulars each including one or more radial passages within the 
welibore, the perforated tubulars traversing the second subterranean zone, radially 

30 expanding at least one of the solid tubulars and perforated tubulars within the welibore, 
fhjMidy coupling the perforated tubulars and the primary solid tubulars, preventing the 
passage of fluids from ttie first subtenranean zone to the second subtenanean zone 
within the welibore external to the primary solid tubulars and perforated tu.bulars, 
positioning one or more solid tubular liners within the Interior of one or mora of the 
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perforatdd tubulars, and radially expanding and plastically defonming the sdid tubular 
liners within the Interior of one or more of the perforated tubulars to fluldidy seal at 
least sonfie of the radial passages of the perforated tubulars. 

5 A method of extracting materials from a produdng subterranean zone in a weilbore, at 
least a portion of the wellbore induding a caslngi has also been described that includes 
positioning one or more solid tubulars wiMn the WQllbore. positioning one or more 
perforated tubulars each Including one or more radial passages within the wellbore, the 
perforated Uibulars traversing the producing subterranean zone. radiaHy expanding at 

10 least one of the solid tubulars and the perforated tubulars within the wellbore. fluididy 
coupling the solid tubulars 'with the casing, fluidicly coupling the perforated tubulars 
with the solid tubulars. fluidicly isolating the producing subtenanean zone from at least 
one other subten^nean zone within the weilboie, fluidicly coupling at least one of the 
perforated tubulars with the producing subterranean zone, positioning one or more 

IS solid tubular liners within the Interior of one or more df the perforated tubulars. and 
radially expanding and plastically defonning the solid tubular liners within the interior of 
one or more of the perforated tubulars to fluidicly seal at least some of the radial 
passages of the perfected tubulars. 

20 A system for isolating a first subterranean zone from a second subterranean zone in a 
wellbore has also been described that includes means for positioning one or more solid 
tubulars within the wellbore. the solid tubulars traversing thB first subtenanean zone, 
means for positionlr)g one or mpre perforated tubulars each including 006 or more 
radial passages within the weiibore. the perfcMVted tutjulars traversing the second 

25 subterranean ax)e.nieartt for radiailyexpandifig at least one of the sold tulnda^ 
perforated tubulars within the welttwre. means for fluidicly ooupOng the peifbnrted 
tubuiare and the solid tubulars. inenis for preventirig the passage (rf fluids fro^ 
aibterranean zone to the second subtenanean zone within the weibore external to the 
primary solid tubulars and perforated hjbuiars. means for positionihg one or more solid 

30 tubular liners within the Interior of one or more of the perforated tubulars. and means 
for radially expanding and plasticany defonning the solid tubular liners within the interior 
of one or more of the perforated tubulars to fluididy seal at least some of the radtal 
passives of the perforated tubulars. 
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According to another aspect of the present invention, a system for extracting nriateriats 
from a producing subterranean zone in a welftx>re, at least a portion of the vk^llbore 
including a casing, has also been described that includes means for positioning one or 
more soiid tubutars within the wellbore, means for positioning one or more perforated 
5 tubulars each including one or more radial passages within the weltbore, the perforated 
tubulars traversing the producing subtenanean zone, means for radially expanding at 
least one of the solid tubulars and the perforated' tubulars within the welibore, means 
for fluldldy coupling the solid tubutars with ttie casing, means fbr fluidldy coupling the 
perforated tubulars with the soHd tubulars, mews for fluidiciy Isolating the producing 

10 subterranean zone from at least one other siAtdrranean zone within the wellbora, 
means for fluidiciy coupling at least one of the perforated tubulars with the producing 
subterranean zone, means for positioning one or more soiid tubular liners within the 
interior of one or more of the perforated tubulars, and means for radially expanding and 
plastically deforming the solid tubular liners within the interior of one or more of the 

15 perforated tubulars to fluidiciy seal at least some of the radial passages of the 
perforated tubulars. 

An apparatus has also been described that includes a zonal isolation assen^ly 
including: one or more solid tubular members, each solid tubular member including one 
20 or woTB external seals, one or mors perforated tubular numbers each Including radial 
passages coupled to the solid tubular members, and a sealing material coupled to at 
least some of the perforated tubular members for sealing at least some of the radial 
passages of the perforated tubular rnemberB, and a shoe coupled to the zonal isolation 
assembly. 

25 

A method of isoiatb«g a first subterranean zone from a second subtenanean zone in a 
weDbore has also been described that includes positioning one or more soHd tubulars 
withfn the wellbore, the solid tubulars traversing the first subterranean zone, positioning 
one or mors perfbraidd tubulars each including one or more radial passages within tlie 
30 weilbore, the perforated tubulars traversing the second siri)terranean zone, radially 
expanding at least one of the solid tubulars and perforated tubulars within the weilbore, 
fluidiciy coupling the perforated tubitars and the primary solid tubulars, preventihg the 
passage of fluids from the first subtenmean zone to the second subterranean zone 
within the welibore external to the primary solid tubulare and perforated tubulars. 
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sealing off an annular region within at least one of the perforated tubulars» and injecting 
a hardenable fluidic sealing material Into the sealed annular regions of the perforated 
tubulars to seal off at least some of the radial passages of the perforated tububrs. 

5 A method of extracting materials from a producing subtenxiiiean zone in a weilbore, at 
least a portion of the weilbore including a casing, has also been described that includes 
positioning one or more solid tubulars within the weilbore, positioning one or more 
perforated tubulars each including one or mom radial passages within the weflbore. the 
perforatsd tubulars traversing the producing subtenanean zone, radially expanding at 

10 least one of the solid tubulars and the perforated tubulars within the weilbore, fluididy 
coupling the sdid tubulars with the casing, fluididy coupling the perforated tubulars 
¥vith the solid tubulars. IhJidicly Isolating the produdr^ subtenanean zone from at least 
one other subten^nean zone within the weilbore, fluididy couplirig at least one of the 
perforated tubulars with the producing subten^anean zone, sealing off an annular regior) 

IS within at least one of the perforated tubulars, and injecting a hardenable fluidic sealing 
material into the sealed anriular regions of the perforated tubulars to seal off at least 
some of the radial passages of the perforated tubulars. 

A system for isolating a first subterranean zone from a second subterranean zone in a 
20 weilbore has also been described that includes nrieans for positioning one or more solid 
tubulars wHMn the weilbore, the solid tubulars traversir)g the first subtenanean zone, 
means for positioning one or rnore perforated tubulars each induding one or more 
radial passages within the weilbore, the perforated tubulars traversing the second 
subterranean zone, nieans for radially expanding at least one of the solid tubulars and 
25 perforated tubulars within the wallbore, mearts for fluldicly coupling the perfbnsrted 
tubulars arKi the siolid tubulars, means for preventing the passage ctf fluids from the first 
subterranean zone to the second subterranean zone within the weilbore external to the 
primary solid tubulars and perfioraled tubulars, means for sealing off an annular region 
within a( least one of the perforated tubulars, and means for bijeding a hardianatrie 
30 fluidic seaHng material into the sealed annular regions of the perforated tubutars to seal 
off at least some of the radial passages of the perforated tubulars. 

A system for extractirig materials from a produdng subtenanean zone in a weilbore, at 
least a portion of the weilbore induding a casing, has also been described that indudes 
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means for positioning one or more solid tubidars within the wellbore, means for 
positioning one or more perforated tubulars each including one or more radial 
passages within the welibore, the perforated tubulars traversing the producing 
subtenranean zone, means for radially expanding at least one of the solid tubulars and 
5 the perforated tubulars within the wellbore, means for fluidicly coupling the solid 
tubulars with the casing, means for fluiddy couplirig the perforated tubulars with the 
solid tubulars, means for fluididy isolating the imdudng subterranean zone from at 
least one other subtenranean mne u4thin the wellbore, means for fluidicly coupling at 
lea^t one of the perforated tubulars with the producing subterranean zone, means for 
10- sealing off an annular region within at Irast one of the perforated tubulars, and means 
for injecting a hardenaUe fluldic sealing material Into the sealed annular regions of the 
perforated tubulars to seal off at least some of the radial passages of the perforate 
tubulars. 

IS An apparatus has also been described that ir^dudes a zonal isolation assembly 
positioned within a wellbore that traverses a subterranean fonnation induding: one or 
more solid tubular members, each solid tubular member induding one or more extemal 
seals, one or more perforated tubular members coupled to the solid tubular menrd>ers, 
and a shoe coupled to tiie zonal isolation assembly. At least one of the solid tubular 

20 members and the perforated tubular members are famed by a radial expansion 
process performed within the wellbore, and at least one of the perforated tubular 
members are radially expandml Into intimate contact with the subterranean formation. 
In an exemplary embodiment, the perforated tubular members that are radially 
expanded jnto intimate contact with the subterranean formation cbmpress the 

25 subtenariean formation. 

A method of bolab'ng a first subterranean zone from a second subterranean rone in a 
wellbore has also been described that Indudes positioning one or mord solid tubulars 
within the wellbore. the solid tubulars traversing th6 first subterraiiean rone, positioning 
30 one or more perforated tubulars within the wellbore each including one or more radial 
passages, the perforated tubulars traversing the second subterranean zone, radially 
expanding at least one of the primary soBd tubulars and perforated tubulars within the 
wellbore. radially expanding at least one of the perforated tubulars Irito intimate, contact 
with the second subtenranean rone, fluididy coupling the perforated tubulars and the 
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solid tubulars, and preventing the passage of fluids from the first subterranean 2one to 
the second subterranean zone within the wellbore external to the solid tubulars and 
perforated tubulars. In an exen^ary embodiment, the perforated tubulars that are 
radially expanded Into Intimate oontact with the second subterranean zone compress 
5 the second subterranean zone. In an exemplary embodiment, the method further 
includes vibrating the second subterranean zone to increase the rate of recovery of 
hydrocarbons from the second subterranean zone. In an exemplary embodiment, the 
method further includes vibrathig the second subterranean zone to dean the^ radial 
passages of the perforated tubulars that are radially expanded into intimate contact 
10 with the second subterranem zone, in an exemplary embodinrient, the mettiod further 
includes applying an impulsive load to the perforated tubulars that are radially 
expanded into inttniate cmtad with the second subtenanean zone to Increase the n^te 
^ of recovery of hydrocarbons from the second subterranean zone, 

15 A method of extracting materials from-a produdng subterranean zone In a wellbore, at 
least a portion of the wailbore induding a casing, has also been described that indudes 
positioning one or nrxxe solid tubular^ withbi the wellbore, posittoning one or more 
perforated tubulars within the wellbore each induding one or more radial passages, the 
perforated tubulars traversing the produdng subtenranean zone, radially expanding at 

20 least one of the solid tubulars and the perforated tubulars within the welibore, radially 
expanding at least one of the perforated tubulars into intimate contact with the 
produdng subten^nean zone, ftuidicly couplir^ the solid tubulars with the casing, 
fluididy coupling the perforated tubulars with the solid tubulars, fluldidy isolating the 
produdng subterranean zone from at least one other subterranean zone within the 

25 welibore, and fluididy coupling at least one of the prorated tubulars vinth the 
produdng subterranean zone, in an exemplary embodiment* the perforated tubulars 
that are radially expanded into intimate contad with the produdng subterranean zone 
compress the produdng subtonaneah zone, in an exemplary embodiment, the method 
further includes vibrating the produdng subterranean zone to increase the rate of 

30 recovery of hydrocarlXKis Im ttie .piodudng subterranean » In ah exemplary 
embocfinient the method fiirther Indudes vibrating the produdng subtorrahaan zone to 
dean the radial passages of the perforated ttriMilars that are radtelly expanded into 
intimate contact with the prcxludng subterranean zone. In an exemptery embodin^ent, 
the m^od further includes applying an impulsive load to the perforated tubulars fliat 



are radlaHy expanded Into intimate contact with the producing subtenanean zone to 
increase the rate of recovery of hydrocarl>ons from the produdng siibtenranean zone. 

A system for isdating a first subterranean zone from, a second subterranean zone In a 

5 vtfellbore has also been described that includes means for positioning one or more solid 
tubuiars wittiln the wellbore, the solid tubulars traversing the first subterranean zone, 
mesffis for positioning one or more perforated tubulars within the wellbore each 
including one or more radial passages, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 

10 perforated tubulars within the wellbore. means for radially expanding at least one <rf the 
perforated tubulars into intimate contact with the second subten-ar^n zone, means for 
liuidiciy coupling the perforated tubulars and the solid tubulars, and means for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the v^llbore external to the solid tubulars and perforated 

15 tubulars. In an exemplary eml>odiment, the means for radially expanding at least one 
ct the perforated tubule into intimate contact with the second sut^terranean zone 
comprises means for compressing the second subterranean zone. In an exemplary 
embodiment^ the system further Indudes means for vibratlr^ the second subterranean 
zone to tnorease the rate of recovery of hydrocart>ons from the second subterranean 

20 zone* In an exenr^plary embodiment, the system further includes means for vibrating 
the seoond subterranean zone to dean the radial passages df the perforated tubulars 
that ara radially expanded into intimate contact with the second subterranean zone. In 
an exenr^lary embodiment, the system further irK:ludes means for applying an 
impulsive load to the perforated tutnilars that are radially expanded into intimate 

25 contact with the seoond suMerranean zone to increase the rate of recovery of 
hydrocarbons from the second subterranean zone. 

A sytflwn fbr extracting materials from a produdng subterranean zone in a wellbore, at 
least a portion of the wellbore induding a casing, has also been described that Indudes 
30 means for positioning one or more soDd tubulars within the wellbore, means for 
positionhg one or more perforated tubulars within the wellbore each induding one or 
mors radial openings, the perforated tubulars traversing the produdng subterranean 
zone, means for radially expanding at least orie of the solid tubulars and the perforated 
tubulars within the wellbore, means for radially expanding at least one of the perforated 
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tubulars into intimate contact with the producing subterranean zone, means for fiuidicly 
ooupSng the solid tubulars with the casing, n^ns for fluidldy coupling the perforated 
tubulars with the solid tubulars, means for fluldidy Isolating the producing subterranean 
zone frorn at leaM one other subterranean zone withbi the wellbore, and means for 
5 fluUldy coupling at least one of the perforated tubulars wWi the producing 
subterranean zone. In an exemplary embodiment, the nneans for radially expanding at 
least one of the perfbrated tubulars into intimate contact with the producing 
subterranean zone comprises means for compressing ttie producing subtenanean 
zone. In an exernptary embodimerit. the system further includes means for vibrating 

10 • the prcxJudng subterranean zone to increase the rate of recovery of bydroca 

the producing subterranean zone. In an exerrwilary embodiment, the stystem further 
includes means for vibrating the producing subterranean zone to dean ttie radial 
passages of the perforated tubulars that are radially expanded Into Intimate contact 
with the produdng subterranean zone. In an exemplary embodiment, the system 

15 further indudes means for applying an impulsive load to the perforated tubutars that 
are radlaNy expanded Into Intimate contact wrth the produdng subtenranean zone to 
increase the rate of recovery of hydrocartxins from the produdng subterfanean zone. 

An apparatus has also been . described that indudes a zonal isolation assembly 
20 positioned within a wellbore that traverses a subtenanean fonDation and indudes a 
perfbratad wellbore casing, including: one or more solid tubular members, each solid 
tubutar member Indudlng one or mora external seals, one or more perforated tubular 
members coupled to the solid tubular members, and a shoe coupled to the zonal 
Isolation assembly. At least one of the solid ttAnilar members and the perforated 
25 tubular membere are formed by a radial expansion process performed within the 
weObors, and at least one of the perforated tubular members are radially expanded Into 
; intimata oontad with the perforated wellborB casing. - In an exemplary embodiment, the 
perforated tubular members that are radially expanded Intd Intimate contact with the 
perforated casing compress the subterranean fbmnatlon. 

30 

A method of isolating a first subtenranean zone from a second subterranean zone in a 
wellbore that indudes a perforated casing that traverses the second subtenranean 
zone, has also been described that indudes positioning one or more solid tubulars 
within the wellbore, the solid tubulars traversing the first subtenranean zone, positioning 
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one or more perforated tubulars within the wellbore each including one or more radial 
passages* the perforated tubulars traversing tte second sublerranean zone, radially 
expanding at least one of the primary solid tubulars and perforated tubulars wtthlh the 
wellbore, radially expanding at least one of the perforated tubulars into intimate contact 
5 with the perforated casing, fluididy coupling the perforated tubulars and the solid 
tubulars, and praverrting the passage of fluMs frorn thb first subterranean zone to the 
second subterranean zone within the wellbore external to the solid tubulars and 
perforated tubulars. in ah exeinplary embodiment, the perforated tubulars that are 
radially expanded into infinnate contact with the perforated casing compress the sefcond 

10 subtennanean zone. In an exemplary enrdKxliment, the method further includes 
vibrating the second subterranean zone to increase the rate of recovery of 
liydrocarbons from the second subtennanean zone. In an exemplary embodiment, the 
rnsthod further includes vibrating the second subten^nean zone to clean the radial 
passages of the perforated tubulars that are radially expanded into intimate contact 

IS with the perforated casing. In an exemplary embodiment: the method further includes 
applying an impulsive toad to the perforated tubulars that are radially expanded into 
intimate contact with the perforated casing to bicrease the rate of recovery of 
hydrocarbons from the second subterranean zone. 

20 A method of extracting materials fmm a producing subterranean zone in a wellbore. at 
least a portion of the wellbore including a casirig and a perforated casing that traverses 
the producing subterranean zone, has also been described that includes positioning 
one or more solid tubulars within the welibore, positioning one or more perforated 
tubulars within ttie; welibore each including one or more radial passages, the perforated 

25 tubulars traversing the producing subtenanean zone, radtaily expancHng at least one of 
the solid tubulars and t^^ perforated tubulars within the wellbofe, radially expanding at 
least one of the perforated tubulars into intimate contact with the perforated casing, 
fluididy coupling the soNd tubulars v^ith the casing, fluidiciy coui^hg the perforated 
tubiters with the solid tubulars. fluidiciy isolating the producing subterranean zone from 

30 at least one other subterranean zone wMhki the wellbore. and fluidiciy coupling at least 
one of the perforated tubulars with the produdnjg subterranean zone, in an exemplary 
embodiment, the perforated tubulars that are radlaOy expanded into intimate contact 
with the perforated casing compress the producing subtenanean zone. In an 
exemplary embodiment, the method further includes vibrating the producing 
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subterranean zone to increase the rate of recovery of hydrocarbons from the producing 
subterranean zone. In an exemplary embodiment, the method further includes 
vibrafif^ the producing subterranean zone to dean the radtal passages of the 
perforated tubuiars that are radially expanded Into Intimate contact virith the perforated 
5 casing, in an emmplary embodiment, the nnethod further Includes applying an 
impulsive load to the perforated tubulars that are radially expanded into Intimate 
contact wtth the perforated tubulars to increase the rate of recovery of hydrocarbons 
from the producing subterranean zone. 

10 A system for isolating a first subterranean zone from a second subterranean zone in a 
wellbore that Iridudes a perforated casing that traverses the second subten^nean 
zone, has also, been described that Includes means for positioning one or more solid 
tubidars wlthhi the wellbore, the solid tubulars traversing the first subterranean zone, 
means for positioning one or wokb perforated tubulars within the wellbore each 

15 including one or mors radial passages-, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore, means for radially expanding at least one of the 
perforated tubulars Into intimate contect with the perforated casing, means for fiuidiciy 
coupling the perforated tubuters and the solid tubulars, and means for preventing the 

20 passage of fluids from the first subterranean zone to the second siibtenranean zone 
within the wellbore external to the sofid tubulars and perforated tubulars. In an 
exemplary embodiment the means for radially expanding at least one of tte perforated 
tubulars Into Intimate contact with the perforated casing comprises means for 
comprsssing the second subterranean zone. In an exemplary embodiment, the system 

25 . further includes means for vibrating the second subtenanean zone to increase the rate 
of recovery of hydrocarbons from the sieoond subterranean zone. In an exemplary 
embodiment, the system furttier Includes means for vibrating the second subterranean 
zone to dean the radial passages of the perforated tubuters that are radially expanded 
into intimate omtad with the perforated casing. In an exemplary embodiment, the 

30 system further indudes means for applying an inH>ul8ive load to the perforated tubulars 
that are radially expanded into intimate conted virith the perforated casing to increase 
the rate of recovery of hydrocarbms from the second subterranean zone. 
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A system for extracting materials from a producing subterranean zone in a weilbore. at 
least a portion of the weitt)ore including a casing and a perforated casing that traverses 
the producing subtenranean zone, has also been described that includes means for 
po^oning one or nKxe soiid tubulars wthin the welibore, means for posittoning one or 
5 more perforated tutMilars within the weiitxire each inciucfing one or more radiai 
openings, the perforated tut)ulars traversing the producing subterranean zone, means 
for radially expanding at least one of the solid* tubuiars and the perforated tubulars 
within the wellbore, means for radially expanding at least one of the perforated tubulars 
bito intimate contact with the perforated casing, nrieans for fluididy coupling the solid 

10 tubulars with the casing, rneans for fluidfdy coupHhg the perforated hibuiars with the 
soiid tubulars. means for fluidicly isolating the produdng subterranean zone from at 
least one other subtenanean zone within the wellbore, and means for fluidicly coupling 
at least one of the perforated tubulars with the producing subterranran zone, in an 
exemplary embodiment, the means for radially expanding at least one of the perforated 

15 tubulars into intimate contact with the perforated casing connprlses means for 
compressing the producing subtenranean zone. In an exemplary embodiment the 
further includes means for vibrating the produdng subterranean zone to increase the 
rate of recovery of hydrocarbons from the produdng subtenanean zone. In an 
exemplary embodiment, ttie system further tndudes means for vibrating the produdng 

20 subterranean zone to clean the radiai passages of the perforated tubulars that are 
radially expanded into intimate contact with the perforated casing, in an exemplary 
embodiment, the system further indudes means for applying an anpulslve load to the 
perforated tubulars that are radially expanded into Intimate contact with the perforated 
cas^ to increase the rate of recovery of hydrocarbons from the produdng 

25 subterranean zor)e. 

An apparatus has also been described that indudes a zonal isdaHon assembly 
including: one or more solid tubular members, each solid tubular member induding one, 
or more external seals, one or more peribrated tubular members each induding radial 
30 passages coupled to the soHd tubular mmnbers, and one or more perforated tubular 
biers each induding one or more radial passages coupled to the interior surfaces of 
me or more of the perfoiated tubular members, and a shoe coupled to the zonal 
isolation assennbly. At least one of the solid tubular members tl^ perforated 
tubular members are fonrned by a radial expansion process perfomted within the 
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wellbore, and the perforated tubidar liners are fbnmed by a raclial expansion process 
perfonned within the weilbore. 

A method of ieolating a first subtmanean zone from a second subterranean zone in a 
5 welibore has also been described that includes positioning one or more solid tubulars 
within the welibore, the solid tubulars traversing the first subtenanean zone, positioning 
one or more perforated tubulars each including one or mors radial passages within the 
weilbore. the perforated tubulars traversing the second si^tenanean zone, radiaHy 
expanding at least one of the solid tubulars aryd perforated tubuters within the wellbore, 

10 • fiiMidy coupling the perforated tubulars and the primary solid tubulars, preventing the 
passage (rf fluids from the first subtenanean zone to the second subterranean zone 
within the welilsore external to the primary solid tubulars and perforated tubulars, 
positioning one or more perforated tubule liners; within the ^terior of one or more of 
the perforated tubuiars, and radially expanding and plastically defonning the perforated 

15 tubular liners within the interior of one or more of the perforated tubulars. 

A method of extracting materials from a producing subterranean zone in a weilbore, at 
least a portion of the wellbore including a rasing, has also been described that includes 
positioning one or more solid tubulars within the wellbore, positiming one or more 

20 perforated teJbuiars each including one or more radial passages within the welibore, the 
perforated tubulars traversing the producing subtemanean zone, radially expanding at 
least one of the solid tubulars and the perforated tubtdars within the wellbore, fluidldy 
coupling tte solid tubulars wKh the casing, fluidicty coupling the perforated tubulars 
with the solid tubulars, fluidiciy isolating the producing subtenanean zone from at least 

25 one other subterranean zone, wHhin the wetibope; flhitdidy ooupBng at least one of the 
perforated tubulars with the producing subtenanean zone, poslttoning one or more 
perforated fcitHJtar Hr^'rs virtthin the interior of one'or more of the perforated tubulars, 
and radially expanding and plastlcaliy defonning the perfbrated tubular Hhere within the 
intertor of one or more of the perforated tubulars. 

30 

A system for isolating a first subterranean zone from a second subterranean zone in a 
wellbore has also been described that Indudes means for positioning one or more solid 
tubuters within the wellbore. the solid tubulars traversing the first subtenranearj zone, 
means for positioning one or more perfbrated tubulars each including one or more 
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radial passages within the w^lbors. the perforated tubulars traversing the second 
subtenranean zone, means for radially expandbig at least one of the solid tubulars and 
perforated tubulars within the weOborSp means for fluldicty coupling the perforated 
tubulars and the solid tik)ulars, means for (Mnaventing the passage of fluids from the first 
S subterranean zone to the second subterraneari zone within the weHbore exterr^l to the 
prinnary solid tubulars and perforated tul)ulars, means for positioning one or more 
perforated tubular liners within the interior of one or more of the perforated tubulars, 
and means for radial^ expanding and plastically defdrnting the perforated tubular liners 
within the interior of one or more of the perforated tubulars. 

10 

A system for extracUng materials from a producing subtenanean zone in a wellbore. at 
least a portion of the wellbore including a casing, has also been described that includes 
means for positioning one dr mom solid tubulars within the wellbore, means for 
positioning one or more perforated tubulars each includhrig one or more radial 

15 passages within the wellbore, the perforated tubulars traversing the producinig 
sutjtenranean zone, means for radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, means for fluidldy coupling the solid 
tubulars with the casing, means for fluidldy coupling the perforated tubulars with the 
solid tubulars, means for flutdidy isdating the produdng subterranean zone from at 

20 least one other subterranean zone wthin the wellbore, means for fluididy coupling 
at least one of the perforated tubulars with the produdr^g subterranean zone, means for 
postttormg one or more perforated tubular liners within the Interior of one or more of 
the perforated tubulare, and nieahs for rEKlially expanding and plastically deforming the 
perforated tubular liners within the interior of one or more of the perforated tubulars. 

25 

An apparatus has also been described that Includes a mnal teolation assenrd>ly 
including: one or more solid tubular members, each solid tubular member induding one 
or more extemal seals, two or mote perforated tubular members each Induding radial 
paisseges coupled to the solid tutHilar members, and one or more one-way valves for 
30 oontroHabiy fluididy coupling the perforated tubular members, and a shoe coupled to 
the zonal isolation assembly. At least one of the solid tubular members and the 
perforated tid>uiar members arefbnned by a radial expansion process perfomied within 
the wellbore. 
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A method of isolating a first subterranean zone from a eecond subteoanean zone 
having a plurality of producing zones In a wellbore has also been described that 
includes positioning one or more solid tubulars within the wellbore. the solid tubulars 
tfavereing the first subterranean zone, positioning two or mors perforated tubulars each 
feichJding one or more radial passages within the wellbore. the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of 'the solid 
tubulare and perforated tubulars within the wellbore. fkiididy coupling the perforated 
tubulars and the primary solid tubulars, preventing the passage of fluids from the first 
subtenanean zone to the second subterranean zone within the wellbore external to the 
primary epiid tubulars and perforated tutMJlars, and preventing fyds from passliig from 
one of the produdr^ zones that has not been depleted lo one of the produdr^ zones 
that has t)een depleted. 

A method of extracting materials from a weilbofe having a plurality of producing 
subterranean zones, at least a pwtlon of the wettbore including a casing, has also been 
described that includes positioning one or more soOd tubulars wHWn the weObore, 
positioning two or more perforated Ujbulars each Including one or more radial passages 
within the wellbore. the perforated tubulars traversing the producing subterranean 
zones, radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore, fluididy ooupHng the solid tubulars with the casir^i. fluidlcly coupling 
the perforated tubulare with the "soBd tubulars, flukJidy isolating the producing 
subtenanean zone from at least one other subterrEmean zone within the wellbore, 
fluididy coupling at least one of the perforated tubulars with the pnxludng 
subterranean zone, preventing fluids fiom passing from one of the produdng zones 
that has not been depleted toons of the producing zones that has been depleted. 

A system for isolate a first sulitenanean zone from a second subterranean zone 
having a pluraiHy of produdng zones in a wellbore has also been described that 
Indudes msans lor i)ositioning one or more sodd tubulars wHhin the wellbore, the solid 
tubulare traverelr^ the firet subterrariean zone, means lor positioning one or more 
perforated tubulare each Including one or more radial passages within the weObore, the 
perforated tubulare travereing the second subterranean zone, means for radially 
expanding at least one of the solid tubulare and perforated titulars withfri ttie weObore. 
means for fluididy coupling the perforated tubulare and the soOd tubulare, means for 
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preventing the passage of fluids from the first subterranean zone to the second 
subteiranean zone wnthin the welibore external to the primary solid tulMJiars and 
perforated tubulars, means for positioning one or more perforated tubular liners within 
the Interior of orte or more of the perfbrated tubuiars. and means for preventing fluids 
from passing from one of the producing zortes that has not been depleted to one of the 
producing zones that has been depleted. 

A system for extracting materials from a plura% of producing subterranean zones in a 
waUbore. at least a portion of the welibore including a casing, has also been described 
that includes means fbr positioning one or more solid tubulars vvitNn the welibore, 
nteans for posltiwiing one or more perforated tubuliars each including one or more 
radial passages witMn the weUbore. the perforated tubulars traversing the producing 
subterrenean zones, means for radially expandbig at least one of the solid bibuiare and 
the perforated tubulars within the welibore, means for fiuidlciy coupling the so^d 
tubulars with the casing, means fbr fluldidy coupiing the perfbrated tubuiars with the 
solid tubulars, means for fiuidlciy Isolating the producing subterranean zone from at 
least one other subterranean zone within the welibore, means for fluididy ooupBng at 
least one of the perfbrated tubulars wHh the produdng subterranean zone, means for 
positioning one or more perforated tubular liners within the Interior of one or more of 
the perfbrated tubulars. and means for preventing fluids from passing frxxn one of the 
producing zones that has not been depleted to one of the producing zones that has 
been depleted. 

An apparatus for extracOng geothennai energy from a subterranean fonnation 
containing a source of geothermal energy has alSo been described that includes a 
zonal isoiaUon assennUy posiiioned within the subterranean fwmation including: one or 
more soNd tubular members, each solid tubular member including one or more external, 
sealft, dne or more perforated tubular meihbers each indiiding radial passages coupled 
to the solid tubular members; and one or more pdrforetad tubular llners.each including 
one or more radial passages coupled to the interior surfaces of one or more of the 
perforated tubular members, and a shoe coupled to the zonal isolation assembly. At 
least one of the soHd tubular members and the perforated tubular membere are fbrmed 
by a radial expansion process perfonned within the weHbore. 
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A method of isolating a firet suUenanean zone from a second subterranean zone 
incTuding a souroe of geothemial energy in a weHbore has also been described that 
includes positioning one or more solid tubulare wfthin the wellbore, the solid tubulars 
traversing the first subtenanean zone, positioning one or more perforated tubulare 
each including one or more radial passages wHliin the welfcore. the perforated tubulare 
tiavereing the second subterranean zone. radlaUy expanding at least one of (he solid 
tubulare and perforated tubulare within the wellbore. flutcfldy coupling the perforated 
tubulare and the primaiy solid tubulars. preventing the passage of fluids 1mm the firet 
subterranean zone to the second subterranean zone within the weObore external to the 
primary solid tubulare and perforated tubulare. poking orie or more perforated 
tubular llnere wMhin the interior of one or more of the perforated tubulare. and radially 
expanding and plastically deforming the perforated tubular linere within the interior of 
one or more of the perforated tubulars. 



A nnethod of extracting geothemial energy from a subterranean geothermal zone in a 
weHbore. at least a portion of the wellbore inciuding a.casing, has also been described 
that includes positioning one or more solid tubulare within the wellbore. positioning one 
or more perforated tubulare each including one or more radial passages within the 
weHbore. the perforated tubulars traversing the subtenanean geothennal zone, radially 
expanding at least one of the solid tubulare and the perforated tubulare within the 
v»«bore. fluididy coupling the solid tubulare with the casing, fluldldy coupling the 
perlbrated tubulare wiSi the solid tubulare, fluldldy . isolating the subterranean 
geolhennal zone from at least one other subtenanean zone within the weHbore, and 
fluldldy ooupHng at least one of the perforated tubulare with the subterranean 
25 geothemwlzone. 

A system for ispialing. a firet subterranean zone from a second geothermal 
subterranean zone In a welbore has also been dMcribed that indud^ means for 
positioning one or more solid tubulare within the wellbore. the solid tubulare travereing 
the firet subterranean zone, means for positioning one or mor« perforated tubulare 
each mduding one or more radial passages within the weHbora. the f^rfbrated tubulare 
travereing the second geothemial subterranean zone, means for radially expanding at 
least one of the solid tubulare and perforated tubulare within the welKwre. means for 
fiuldidy coupling the perforated lubulare and the sdid tubulare. and means for 
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preventing, the passage of fluids from the first subterranean zone to the second 
geottiermal subtenraneah zone within the weilbore external to the primary solid tubulars 
and perfoiated tubulars. 

5 A system for extracting geothemial energy from a subterranean geothermal zone in a 
weilbore. at least a portion of the weilbore including a casing, has £iiso b&en described 
that includes means for positioning one or more solid tubulars wNhln the weilbore. 
means for penning one or m6m perforated tubuters each including one or more 
radial passages within the weilbore, the perforated tubulars traversing the subterranean 

10 geothennal zone; means for radially expanding at least one of the solid tubulars and 
the perforated tubulars within the welibore, means for fluidic^ bDupiing the solid 
tubulars with the casing, means for fluididy coi4)ling the perforated tubulars with the 
solid tubulars, means for fluididy isolating the subterranean geothermal zone from at 
•east one other subterranean zone.wlthin the weilbore, and means for ftuididy coupling 

15 at least one of the perforated tubulars with the subtenranean geothennal zone. 

An apparatus has also been described that includes a zonal Isolation assembly 
including: one or more solid tubular members, each solid tubular member Including one 
or more extemal seals, one or more perforated tubular members each Including one or 

20 more radial passages coupled to the solid tubular members, and a shoe coupled to the 
zonaf isolatton assembly. At least one of the solid tubular members and the perforated 
It^lar members are fomned by a radial expansion process perforhied within the 
wellbofe. and the radial passage of at teast one of the perforated tubular members are 
ctoaned by further radial expansion of the perforated tubular members within the 

25 ' welibore. 

A method of isolating a first subterranean zone from a second subterranean zone In a 
welibore has also been described that includes positioning one or rhore solid tubulars 
wUhin the welibore, the solid tubulars traversing the first subterranean zone, positioning 
one or more perforated tubuters within the weilbore each inducfflng one or' more radial 
passages, the perforated tutujters traversing the second subtenranean zone, radially 
expanding at teast one of the primary solid tubulars and perforated ttd>ulm^ within the 
weilbore, fluididy coupling the perforated tubulars and the solid tubulars, preventing the 
passage of fluids from the first subtemanean zone to the second subterranean zone 
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wtthin the weHbore external to the solid tubulars and perforated tubulars, and deaning 
materials from the radial paseages of at least one of the perforated tutNJiars by further 
radial expartsion of the perforated tui>ulars within the wellbore. 



A method of extracting materials from a producing sut)ierranean zone In a wellbore, at 
least a portion of the weHbore includii^ a casing, has also tieen described that includes 
positioning one or more solid tutnilars wjthin the welibore, positioning one or more 
perforated tubulars within the weHbore each including onis or more radial passages, the 
perforated tubulars traversing the producing subterranean zone, radially expanding at 
least one of the sdHd tubulars and the perforated tubulars within the wellbore. fluidlcly 
coupling the solid tubulars with the casing, fluididy coupling the perforated tubulars 
with the solid tubulars. fluidiciy isolating the producing subtenanean zone from at least 
one other subterranean zone within the wellbore. fluididy ooupling dt least one of the 
perforated tubular^ with the producing subterrarmart zone, monitoring the operating . 
temperatures, pressures, and flow rates wtthin one or more of the perforated tubulars. 
and cleaning ntaterials from the radial passages of at teast one of the perforated 
tubulars by hirther radial expansion of the peilbifated tubulars within the wellbore. 

A system tor isolating a first subterranean zone from a second subtenanean zone In a 
weHbore has also been described that includes means for positioning one or more solid 
tubutars within the weHbore, the solid tubuters traversing the first subtenanean zone, 
means for positioning one or more perforated tubulars within the wellbore each 
Including one or more radial passages, the perforated tubulars traversing the second 
subtenanean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars wHhin the wellbofe. means for fluidlcly coupUng the perforated 
tubulais and the solid tubular^, means for preventing the passage of fluids from the first 

subtenanean zorie to the second subtenanean zorievirtthin the wellbore exteriMl to . 
solid tubulars and perforated tubulais, and means for deaning materials from the radial 
passeges of at least one of the perforated tubulars by forther radial expansion of the 
perforated tubulars within the wellbore. 

A system for extracting materiate from a producing subterranean zone in a wellbore. at 
least a portion of the wellbore induding a casing, has also been described that indudes 
nrwans for positioning one or ntore solid tubulars within the . wellbore. means for 
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poslttoning one or more pefforated tubulars whhin the wellbore each including one or 
more radial passages, the perforated tubulars traversing the producing subterranean 
rone, means for radially expanding at least one oif the solid tubulars and the perforated 
tubulars wHhln the wellbore. means for fluidicly coupling the solid tubulars with the 
5 casing, means for fluidicly coupling the perforated tubulars with the solid tubulars. 
means fbr fluidicly isolating the producing subterrartean zone from at least one other 
subterranean zone within the wellbore, means for fluidicly coupling at least one of the 
peilbrBled tubutars with the producing subterranjsah zone, and means fbr cleaning 
materlais fnm the radial passages of at least one of the perforated tubulars by fijrther 
10 radial expansion ofthe perforated tubulars wHhih the wellbore. 

Although Illustrative embodiments of the irivention have been shovyn and described, a 
wide range of hribdiflcatlon, changes and substitution is oontamplated in the foiegbing 
dlsdosure. In some instances, some fBatures of the present invention may be 
15 employed without a corresponding use of the olheir features. Accordingly, it Is 
appropriate that the appended claims be construed broadly and In a manner cdnsistent 
with the scope of the Invention. 
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I 

CUUHS 

1. An apparatus, oomprising: 

a zonal isolation assembly positioned within a wellbore that traverses a 
5 si^terranean fbrmatibn, oomprising: 

one or more solid tubular members, each soU tubular member including one or 
more external seals; 

one or more pdrfbrated tububr members coupled to the solid tubular members; 

and 

10 . a shoe coupled to ttiezonalisoiatf on assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are fomied by a radial expansion process performed within the wellbore: and 

>A^rein at least one of the perforated tubular members are radially expanded 
into intimate contact ^ the subtenanean formation. 

15 

2. The apparatus of daim 1, wherein the perforated tubular members that are 
radially expanded Into intimate contact with the subterranean fomiation compress Vtm 
subterranean formation. 

20 3. A method of isolating a first subterranean zone from a second subterranean 
zone in a wellbore, oomprising: 

positlming one or more solid hibulars within the wellbore, the solid tubulars 
traveising the first subterranean zone; 

positiohing one or more perforated tubulare withm the wellbore each including 
25 one or more radial passages, the perforated tubulare traversing the second 
suMerranean zone; 

radially expanding at least one of the prtorary solid tubulars and perfbratad 
tubulars within the wellbore: 

radially expanding at least one of the perforated tubulare into intimate contact 
30 with the second subtenanean zone; 

fluidlciy coupling the perforated tubulars and the solid tubulars; and 

preventing the p^sage of fluids from the firet subterranean zone to the second 
subtenranean zone vM\\n the wellbore external to the solid tubulars and perforated 
tubulars. 
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4. The method of daim 3, wherein the perforated tutMars that are radially 
e)q)and6d into intimate contact with the second subterranean zone oonriprese the 
second subterranean zone. 

5 

5. The nnethod of daim 3, further cofryrishg vitiating the second subterranean 
zone to b)crease the rate of recovery of hydrocarbons from the second subterranean 
zone. 

10 6. The method of daim 3, further comprising vibrating the second subterranean 
zone to dean the radial passages of the perfcraied tubulars that are radially expanded 
into intimate contad with the second subtenranean zone. 

7. The method of daim 3, .further comprising apf^ng an impulsive load to the 
15 perforated tubulars that are radially expanded into intimate contad with the second 
subtenanean zone to Increase the rate of recovery of hydrocarbons from the second 
subterranean zone. 

B. A method of extrading materiais from a producing subtenranean zone In a 
20 welibore, at least a portion of the wellbore induding a casing, comprising; 

positioning one or more solid tubulars within the weitt)ore; 

positioning one or more perforated tubulars wKhln the wellbore each induding 
one or more radial passages^ the perforated tubulars traversing the produdng 
subterranean zone; 

25 radially expanding at least one of the sdid tubulars and the perforated tubulars 

within the wellbore; 

radially expanding at least one of the perforated tubulars into intimate conted 
with the produdng subterranean zone; 

fluididy coupling the solid tubulars with the casing; 
30 fluididy coupling the perforated tubulars with the sdid tubulars; 

fliAlidy isolating the produdng sutrterranean ane firom.at least one other 
sidbtenranean zone within the weHbors; and 

fluididy coupling at least one of the perforated tubulars with the produdng 
siibtonanean zone. . ' 
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9. The method of daim 8, wherein the perfbrated tubulars that are radially 
expanded Into intimate oontad with the producing subterranean zone oompress the 
producing sut)terranean zone. 

5 

10. The method of daim further comprising vibrating tlie producing subterranean 
zone to increase the rate of recovery of hydrocarbons from the producing subterranean 
zone. 

10 11. The method of claim 8. further comprising vibrating the producing subterranean 
zone to dean the radiai passages of the perforated tubulars that are radiaily expanded 
into Intiniate ooritact with the produdng subterranean zone. 

12. The method of daim 8, further cwnprislng .applying an Irnpuish/e load to the. 
15 perforated tubulars that are radially expanded into intimate contact with the produdng 

sutrtenranean zone to increase the rate of recovery of tiydrocarbons from the produdng 
subterranean zone. 

13. A system for bofating a first subterranean zone from a second subterranean 
20 zone in a weHbore, comprising: 

means for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subtenranean zorie; 

means for positionirig one or more perforated tubulars within the wellbore each 
induding one or rnore radiai passages, the perforated tubulars traversing the second 
25 suMerraneah zone; 

means fbr radially expanding at toast one of ttie solid tubulars and perforated 
tutKHars wilhin the wellbore; 

means fbr radially expanding at least one of the perforated tubulars into Intimate 
contact with the second subterranean zone; 
30 means fbr fluMldy coupling the perfbrated tubulars and the solid tubulars; and 

means for preventing the passage of fluids from the first subtenanean zone to 
the second subterranean zone within the weilbore external to the solid tubulrn and 
perforated tubulars. 
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14. The system of claim 13. wherein the means for radially expanding at least one 
of the perforated tutHifars Into Intlnrwte contact with the second sul)terranean zone 
comprises meats for compressing the second subterranean zone. 



5 15. The system of claim 13, further comprising means for vibrating the second 
subleiTBnean zone to inciiease the rale of recovery of hydrocarbons fipom the second 
subterranean zone. 

16. The system of daim 13, further comprising nteans for vibrating the second 
10 subtenanean zone to dean the radial passages of the perforated tubulara that are 

radiaily expanded into intimate contact with the second subterranean zone. 

17. The system of daim 13. further comprising iheans for applying an impufsive 
load to Ihe perforated tubulars that are radially expanded into intimate contact with the 

15 second subterranean zone to increate the rate of recovery of hydrocarfoons 1mm the 
second subtenanean zone. 

18. A system for extracting materials from a producing subterranesm zone In a 
wellbors, at least a portion of the wellbore induding a casing, comprising; 

means for positioning one or more solid tubulars within the wellbore; 
means for positioning one or more perforated tubulars within the wellbore each 
induding one or mors radial openings, the perforated tubulars traversing the producing 
subterranean zone; 

means for jadMf expanding at least one of the solid tubulars and the 
peribrated tubulars within the wellbore: 

means for radially expanding at least one of the p^rfbrated tubulara into intimate 
contact with the produdng suMenanean zone; 

means for fydidyceupOhg the solid tubulars with the casing; 
means forfluididy coupling the perforated tubulars with the solid tubulara; 
means fbr fluididy isolating the produdng suMarranean zone from at least one 
other subtenanean zone within the wellbore: and 

means for fluididy coupling at least one of the perforated tubulars with the 
producing subtenanean zone. 
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19. The system of daim 18, wherein the means for radially expanding at least one 
of the perforated tubulars Into Intimate contact with the producing subten^nean zone 
comprises means for compressing the produdrig subtenranean zone. 

20. The system of daim 18. furtlier comprteing means for vibrating the produclrvg 
subterranean zone to increase the rate of recovery of hydrocarbons firom the produdng 
subteiraroan zone. 

21. The system of daim 18. further compri^g means for vit>rating the produdng 
subterranean zone to dean the radial passages of the perforated tubulars that are 
radiaiiy expanded info intimate contact with the imdudng subterranean zdne. 

22. The system of daim 18, further comprising means for applying an impulsive 
bad to the perforated tubulars that are radially expanded into Intimate contact with the 
produdng subtenanean zone to increase the rate of recovery of hydrocdrt)ons from the 
produdng subtenanean zone. 



1. An apparatus, comprising: 

a zonal iscHatlon asaenobly comprising: 

one or more solid tubular members, each solid tubular member including one or 
5 more external seals; 

one or rnore perforated tubular members coufried to the solid tubular members; 
one or mote flow control valves operably coupled to the perforated tubular members for 
controlling the flow of f1ui(flc materials through the pertbrated tubular rnembers; 

one or more tennperature sensors operably coupted to one or more of the 
10 perforated tubular membms for monitoring the operating temperature within the 
perforated tubular members; 

one or more pressure sensors operabfy coupled to one or more of the 
perforated tubular members for monitoring the operating pressure v^in the perforated 
tijd>ularnf)embers; and 

IS one or more flow sensors operably coupled to one or more of the perforated 

tubular members for monitoring the operating flow rate within the perforated tubular 
members; and 

a shoe coupled to the zonal isolation assembly; and 
a controHer operably coupted to the flow control valves, the temperature 
20 sensors, the pressure sensorsi and the flow sensors for monitoring the temperature* 
pressure and flow sensors and controlling the operation of the flow control valves; 

wherein at least one of the solid tubular members and the perforated tubular 
nnembers are formed tiy a radial expansion process performed within the wellbore. 

25 2« A method of isolating a first subterranean zone from a second subterranean 
zone in a weRbors, comprising: 

positioning one or more soNd tubulars within the wellbore, the solid tubuiars 
traversing the first subterranean zone; 

positioning one or more perforated tubulars within the wellbore, the perforated 
30 tubulars traversing the seoorrd subterranean zone; 

radially expanding at least one of the primary solM tubulars and peribrated 
tubuiarB within the wellbore; 

fluidicly coupling the perforated tubulars and the solid tubulars; 

preventing the passage of fluids from the first subtenanean zone to the second 



81 



10 



sutHeiranean zone withfn the weUbore external to the solid tubulars and perforated 
• tubulars; 

monHoring (he operating temperatures, pressures, and flow rates within one or 
more of the perforated tutwlars; and 
5 controlling the flow of fluidic materials through the perforated tubulars as a 

function of the monitored operating temperatures, preseures. and flow rates. 

3. A method of extracting materials from a producing eutrtenanean zone in a 
welHwre. at least a portion of the weilbore including a oasing, comprfsl^^^ 
positioning one or nrare solid tubulars vidthin the vvBlBMie; 
positioning one or more perfbratad tubulars within the wellboie. the perforated 
tubulars traversing the producing subtenanean zone; . 

radially expanding at least one of the solid tubulars and the perfbratad tubulars 
within the wellbore; 

15 fluldldyooupfing the solid tubulars with the casing: 

fluidldy coupling the perforated tubulars with the solid tubulars; 
fluidldy Isolating the producing subterranean zone from at least one other 
. subtenaneanzone within the wellbore; 

flukJIdy coupling at least one of the perforated tubulars with the producing 
20 subtenwiean zone; 

monitoring the operating temperatures, pressures, ar^ flow rates within one or 
more of the perforated tubulars; and 

oontromng the flow of fluidic materials through the perforated tubulais as a 
function of the montorsd operatlrig temperatures, pressures, and flow rate^ 

25 

4. A system for Isolating a first subtenanean zone from a second subtenanean 
' zone in a wellbore. comprising: 

means for posiHonlng one or more soOd tubulars wRhlh the wellbore. the soTid 
tubulars traversing the first sul)terrenean zone; 
30 means for positioning one or more perforated tulMJlars within the wellbore. the 

perforated tubulars traversing the second subtenanean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 

means for fluidicly coupling the perforated tubutere and the solid tubulars; 
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means for preventing the passage of fluids from the first sulrterranean zone to 
the second subterranean zone within the welibore external to the solid tul>ulars and 
pefforated tubulars; 

means for monitorftig the operating temperBtures, pressures, and flow rates 
within one or more of the perforated fajtNilars; and 

means for controlling the flow of fluidic matsitais through the perfbrated tut^ulars 
as a function of the monitored operating temperatures, pressures, and flow rates. 

5. A system for extracting materials from a producing subterranean zone in a 
weHbore, at least a portion of the wellbpre including a casing, comprising: 

means for positioning one or more sofid tubulars within the welibore; 

means for positioning one or more perfbiBted tubulars within the welibore. the 
perforated tubulars traversing the producing subterranean zone; 

means for radiaMy expanding at ieaist one of tl^e solid tubulars and the 

perforated 
tubulars within the welibore; 

means for fluidicly coupling the solid tubulars with the casing:- 

means for fluididy coupling the perforated tubulars with the soitd tubulars; 

means for fluididy isolating the produdng subtenanean zone frorn at least one 
other subterranean zone within the welibore; 

means fbr fhiididy couplirig at least one of the perforated tubulars with the 
producing subtenanean zone; 

means for monitoring the operating temperatures, pressures, and flow rates 
within one or more of the perforated tubulars; and 

means for controlling the flow of fluidic materials through the perforated tubulars 
Ma function ofthenwnnoredoperjflng temperatures, pressures, and flow rates, 

6. An apparatus; oomprteing: 

a zonal toolatiOn assembly comprising: 

one or more solid tubular members, each soDd tubular member Induding one or 
more external seals; 

one or more perforated tubular members each induding radial passages 
coupled to the solid tubular members: and 

one or more solid tubular liners coupled to ttte interior surfooes of one or more 
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of the perforated tubular m8mt}ers for sealing at least some of the radial passages of 
the perforated tubular rnembers; and 

a shoe coupled to the zonal isolation assembly; 

wherein at feast one of the solid tubular members and the perforated tubular 
5 menr«>er8 are fdnned by a radial expansiori process perfomied within the wellbore; and 
wherein the solid tubular linisrs are formed by a radial expansion process 
peritonmed within the. wellt)ore. 

7. A method of isolating a first subterranean zone from a second subterranean 
10 zone in a wellbore. comprising: 

posKlomng one or nxtre solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone; 

positioning one or more perforated tubulars each including one or more radial 
passages within ttie wellbore, the perforated tubulars traversing the second 
15 subterranean zone; 

radially expanding at least one of the soHd tubulars and perforated tubulars 
within the wellbore; 

fluidicly coupling the perforated tubulars and the primary solid tubulare; 

preventing the passage of fluids from the first subterranean zone to the second 
20 subterranean zone v^thin the wellbore external to the primary solid tubulars and 
perforated tubulars; 

positioning one or more solid tubular liners within the interior of one or mora of 
the perforated tubulars; and 

radially expanding and plastically defbnning the solid tubular liners within the 
25 interior of one or more of the perforated tubulars to fhildlcly seal at least some of the 
radial passages of the perforated tubulars. 

8. A method of extracting materials from a producing subterranean zone in a 
wellbcm* at least a portion of the wellbore including a casing, comprising; 

30 positioning one or more solid tubulars withm the weObore; 

po^oning one or more perforated tubulais each Inpluding one or more ladial 
passages within the wabore, the perforated tubulais. traversing the producing 
subterranean zone; 
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radially expanding at least one of the solid tubulars and the perforated tubulars 
wnhlnthewellbore; 

fluidldy coupling the solid tubulars with the paslng; 

fluidiciy ooupFing the perforated tubulars with the solid tubulars; 

fiuldicly isolathg the producing subterranean zone from at least one other 
subterranean 2one within the weilbore; 

fluMidy coupling at least one of the perforated tubulars with the producing 
subterranean zone; 

positioning on^ or more solid tubular liners within the interior of one or more of 
. the perforated tubulars; and 

radially expanding and plastrcally deforming the soRd tubular liners within the 
interior of one or mors of the perforated tubulars to fluidiciy seal at least some of the 
radial passages of the perforated tubulars. 

9. A system fc^ isolating a. first subtenranean zone from a secomJ subterranean 
zone in a weilbore. comprising: 

means for positioning one or more solid tubulars within the weilbore, the solid 
tubulars traversing the first subterranean zonei 

means for positioning one or more perforated tubulars each including one or 
more radial passages within the weilbore, the perforated tubulars traversing the second 
subterranean zone; 

means for radially expandirig at least one of the solid tubulars and perforated 
tubulars witHn the weilbore; 

means for fluidldy oouplbig the perforated tubulars and the solid tubulars; 

means for preventing the passage of fluids from the first subterranean zone to 
the second subterranean zonci wtthin the weilbore extemai to the primary solid tubulars 
and perforated tiibular&; 

means for positioning onei or mors solid tubular liners within the interior of one 
or nrioraorthe perforated tubulars; and ^ 

means for radially expanding and plastically deforming the solid tubular liners 
within the interior of one w more of the perforated tubulars to fluidiciy seal at least 
some of the radial passages of the perforated tubulars. 



10. A system for extracting maierials from a producing subterranean zone in a 
weJIbOTB. at least a portion of the welitwre incfcjding a casing, comprising; 

means tor positkmlng one or more BOM tulHjIars wiOvn the weBbore; 

mearw for positlortfng one or more perforated tubulars each including one or 
moire radial passages within the welibore, the perforated tuinilars traversing the 
producing 8ut)terranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars wHNn the welibore; 

means fbr fhJididy coupling the solid tubulars with the casing; 

means for fluididy coupling the perforated tubulars with the solid tubulare: 

means for fluidldy isolating the producing subterranean zone from at least one 
other subterranean zone within the welibore; 

means for fluidldy coupling at least one of the perforated tubulars wKh the 
producing subtertBnean zone; . 

means for positioning one or more solid tubular Bnera within the interior of one 
or more of the perforated tubulars; and 

nf>ean8 for radially expanding and plastically deforming the solid tubular linere 
within the interior of one or more of the perforated tubulare to fluWIdy seal at least 
some of the radial, passages of the perforated tajbulars. 

11. An apparatus, comprising: 

a zonal isolation assembly oomprising: 

one or more solid tubular members, each solid tubular member Including one or 
more external seals; 

one or more perfiorated tubular members each including radial passages 
coupled to the solid tubular membere; and 

a sealing nwterial coupled to at least some of the perforated tubular members 
fbr seaOng at least some of the radial passages of the perforated tubular membere: and 
a shoe coupled to the zonal isolation assembly. 

12. A method of isolating a first subteiranean zone lirom a second subtenaneari 
zone In a welibore. comprising: 

positioning one or more solid tubulars within the welibore. the solid tubulars 
tra\ferslng the firet subterranean zone; 



86 



positioning one or rnore perforated tubulars each including one or more radial 
passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

radially expanding at least one of the solid tubulars arid perforated tubulars 
5 wttMn the wsllbore; 

fluididy coupling the perforated tubulars and ttie primaiy solid tubulars; 

preventing the passage of fluids fifom the first subterranean zone to the second 
subterranean zone within tha wellt>ore external to the prinnary solid tubulars and 
perforated tubulars; 

10 sealing ofT an annular region within at least one of the perforated tubulars; and 

injecHng a hardenable fluidic sealing rnaterial Into ttie sealed annular regions of 
the perforated tubulars to seal off at least some of the radial passages of the perforated 
tubulars. 

15 13. A method of extracting materials from a producing subterranean zone In a 
wellbore^ at least a portion of the wellbore Including a casing, comprising; 
positioning one or more solid tubulars wWiln the wellbore; 
positioning one or more perforated tubulars each Including one or mote radial 
passages within the wellbore, the perforated tubulars travarsing the producing 
20 subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 

fluididy coupling the solid tubulars with the casing; 
fluMidy coupling the perforated tubulars with the solU tubub^^ 
25 fhjididy isolating the produdng subterranean zone from at least one other 

subterranean lone within the wellbore; 

fluididy coupling at least one of the perforated tubulars with the produdng 
suManraneanzone; 

sealing off an annular region within at least one of the perforated tubulars; and 
30 ir)|ecling a hardenable ftuldic sealing material into the sealed annular regions of 

the perforated tubulars to seal off at least some of the radial passages of the perforated 
tutHilarB. 
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14. A system for isolating a first sutitmranean zone from a second subtenanean , 
zone in a weilbore. comprising: 

nwans fbr positioning one or more solid tubuiars within the welibore, tlie solid 
tubuiars traversing the first subterranean zone; 

5 means for positioning one or more perforated tubuiars each including one or 

more radial passages within the weilbore. the perforated tubuiars traversing the second 
sutiterraneai zona; 

means for radially expanding at least one of the solid tubulare and perforated 
tubuiars wilMn the weHbora; 
10 means Itor fluidlcly coupling the perfiorated tubuiars and the solid tubuiars; 

means for preventing the passage of fluids frorn the first subtenanean zone to 
the second subtenanean zone within the wellbora extemaf to the primary solid tubuiars 
and perforated tubuiars: 

means for sealing off an annular region within at least one of the perforated 
15 tulH^:and 

means for injecting a hardenable fluidic sealing material Into the sealed annular 
regions of the perforated tubuiars to seal off at least some of the radial passages of the 
perforated tubLdars. 

20 15. A system for extracting materials from a producing subterranean zone in a 
weilbore, at least a portion of the weilbore including a casing, comprising; 
means for positioning wie or more solid tubuiars within the weilbore; 
means for positioning one or more peribrated tubuiars each including one or 
more radial passages within the weilbore, the perforated tubulare trevereing the 
25 producing subtenanean zone; . 

means for radially expanding at least one of the sdid tubulare and the 
peribiBtsd tubulare wtthb) tHe wellbdre; 

means for fluidlcly ooupBng the solid tubulare with the casing: 
means for fluidioly coupling the perforated tubulare with the solid tubulare; 
means for fluidlcly Isolating the producing subtenanean zona from at least one 
other subtenanean zone within the weilbore: 

means for fluidlciy coupling at least one of the perfbrated tubulare with the 
producing subterranean zone; 
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means for sealing off an annular region within at least one of the perforated 
tubular8;and 

means for injecting a hahJenable fluldic seaHng material into the sealed annular 
regions of the perforated tubulars to seal off at least some of the radial passages of the 
perforated tubulars. 

16* An apparatus, oomprtsing: 

a zonal isolation assembly positioned within a waltbore that traverses a 
subterranean formation, oomprisir^: 

one or rnore solid tubular mefTrt)en5. each solid tubular rnem 
mmmtemsdseate; 

one or more perforated tubular members ooupled to the solid tubular members; 

and 

a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the pefforated tubular 
members are fortned by a radial expansion process perfomied within the wellbore; and 

wherein at least one of the perforated tubular members are radially expanded 
ir)to inthiiatB cpritact with the subtenranean fontation. 

17. The apparatus of daim 16. wherein the perforated tubular members that are 
radially expanded into intlniate contact with the subten^anean fqnnation compress the 
subterranean formation* 

18. A m^od of teotebng a jBret subterranean xom from a second sutMenanean 
zone in a vveNbore, oompri^g: 

positioning one or more solid tubulars within the wellKm, the solid tubuiare 
traversing the first subteirraneen zone; 

positioning one or more perforated tubulars within the weilbore each including 
one or more radial passages, the perforated tubulars treversbig the second 
subterranean zone: 

radially expanding at least one of the primary solid tubulars and perforated 
tubulars within the weilbore; 

radially expanding at least one of the perforated tubulars into Intimate contact 
with the second subterranean zone; 



fluidicly coupling the perforated tubulars and the solid tubulars; and 
preventing the passage of fluids from the first subterranean zone to the second 

subterranean zone wItWn the weiibore extenrwl to the solid tubulars and perforated 

tubutors. 

19. The method of claim 18, wherein the perforated tubulars that are radially 
expanded Into Intirnate contact with the second subterranean zone compfess the 
second subterranean zone. 

20. The method of daim 18, further comprising vibrating the second sdsterranean 
zone to increase the rate of recovery of hydrocarbons from the second subterraneart 
zone. X 

21. The method of daim 18, further comprlsfng vibrating the second subterranean 
zone to dean the radial passages of the perforated tubulars that are radially expanded 
into intimate contad with the second subterranean zone. 

22. The method of daim 18, further comprising applying an impulsive load to the 
perforated tubulars that are radially expanded Into Intimate contact with the second 
subterranean zone to increase the rate of recovery of hydrocarbOTS from the second 
subterranean zone. 

23. A method of extracting ntaterials from a producing subten^nean zone In a 
weDbore. at least a portion of the wellbore including a.caslr^, comprising; 

positioning one or moiB soHd tubutars within thb welbore; 

positioning one or more perfbrateid tubulars within the weiibore each Including 
one or more radial passages, the perforated tubulars traversing the producing 
subtenanean zone; 

radiaHy expanding at least one of the solid tubulm and the perforated tidNJiais 
iMtMn the wieitbore; 

radially expanding at least one of the perfbrated tubulars into intimate contact 
with the producing subterranean zone; 

fluididy coupling the solid tubulars with the casing; 

fluidicly coupling the perforated tubulars with the solid tubulars; 
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fluididy isolating the producing subterranean zone from at least one other 
subtenanean zone within the welibore; and 

fluididy coupling at least one of the perforated tutnjlars with the produdng 
subterranoan zone. 

5 

24. The method of daim 23. wherein the perforated tutHiiars that are radially 
expanded into intimate contad with Ihe produdng sut)tenanean zone compress the 
produdng sutiterranean zone. 

10 25. The method of daim 23, further comprising vitxatlng the produdng 
subterranean zone to increase the rate of recovery of hydrocarbons from the produdng 
subterranean zone. 
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26. The method of daim 23, further comprising vibrating the produdrig 
subterranean zone to dean the radial passages of the perforated tubulars that are 
radially expanded Into iritimata contad with the produdng subterranean zone. 



27. The method of daim 23. further comprising applying an impulsive load to the 
perforated tubulars that are radially expanded Into Intimate contact with the produdng 

20 subtenanean zone to increase the rate of recovery of hydrocarbons from the produdng 
subterranean zone. 

28. A system for isolating a first subtenanean zone from a second subtenanean 
zone In a welibore, comprising: 

25 means for positioning one ormors solid tubulars wHhin the welibore. the solid 

tubulars traversing the first subtenanean zone; 

means for positioning one or more perforated tubulars within the welibore each. 
Induaing one or more radial passages, the perfbiatsd tubulars traversing the sepond 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulais within the welibore; 

means for radially expanding at least one of the perfonated tubulars Into intimate 
contad with the second subterranean zone: 

means for fluididy coupling the perforated tubulars and Ihp sdid tubulars; and 
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means for preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone within the wellbore external to the solid tubuiars and 
perforated tubuiars. 

29. The system of dalm 28, wherein the means for radially expanding at least one 
of the perforated hibuisHS Into intimate contect with the second subterranean zone 
comprises means for compressir^ the second subterranean zone. . 

30. The system of daim 28, further comprising means for vibrating the second 
subterranean zone to Increase the- rate of recovery, of hydrocarbons from the second 
subterranean zone. 

31. The system of daim 28, further coitiprising means for vbrating the second 
subterranean zone to dedn the radial passages of the perforated tubuiars thM are 
radially exparxled into intimate contect with the second subterranean zone. 

32. The system of daim 28. further comprising means for applying an impulse 
load to the perforated tubuiars that lare radially expanded into intimate contad with the 
second subterranean zone to increase the rate of recovery of hydrocarbons irom the 
second subterranean zone. 

33. A system for extracting materialis from a produdng subterranean zone in a 
weObore, at least a portion of the weDbore induding a casing, comprising; 

means for posWonbig one or more solid tobulars within the wellbore; 

rheans for positionlrig one or more perforated tubuiars within the wellbore eadi 
including one or more radial openings, the perforated tubuiars traversing the produdng 
subterranean zone; 

means for radially expanding at least one of the sdid tubuiars and the 
Perforated tubuters within the weliboiB; 

means for radially expanding at least one of the perforated tubuiars into intimate 
oonted with the produdng subterranean smne; 

means forfluidldy coupling the solid tubuters with the casing; 

means for fluldldy coupKr^ the perforated tobulars with the sdid tubuiars; 

means for fluididy isoteting the produdng subtenanean zone from at least one 



92 



other subterranean zone within the wellbore; and 

means for fluididy coupling at least one of the perforated tubulars with the 
producing 8ut>tenanean zone. 

34. The system of daim 33. wherein the means for radially expanding at least one 
of the perforated tulNjiarB into intimate contact with the producing sulMenanean rone 
comprises nieans for compressing the produdng subterranean zone. 

35. The sy^m of dabn 33, further comprising means foe vibrating the producing 
subterraneari zone to increase the rale of reooveiy of hydrocarbons from the producing 
subtenaneanzone. 

36. The system of daim 33, further comprising means for vbrating the (Hodudng 
subterranean zone to dean the radial passages of the perforated tubulars that are 
radially expanded into intimate contad with the pnsdudng subterranean z«»ib. 

37. The system of daim 33, further comprising means for applying an impulsive 
toad to the perforated tubulars that are radially expanded into intimate contact with the 
producing subtenanean zone to increase the rate of recovery of hydrocarbons from the 
produdng subterranean zone. 

38. An apparatus, comprising: 

a zonal isolation assembly positioned within a vyellbore that traverses a 
subtenanean formatioh and includes a perforated wellbore casing, comprising: 

one or more solid tubular members, each soUd tubular member induding one or 
more external seals; 

one or more perforated tubular members coupled lo'the solid tubular members; 

and 

a shoe coupled to the zorial Isolation assembly; 

wherein at least one of the soHd tubular members and the perforated tubular 
members are fwmed by a radial expansion process perfbrraed witNh the wellbore; and 

wherein at least one of the perforated tubular membera are radtaiiy expanded 
into intimate contact with ttie perforated wellbcre casing. 
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39. The apiMaratus of dalm 38, wherein the perforated tubular members that are 
radially expanded into Intimate oontact with the perforated casing oompress the 
subterranean formation. 

40. A method of Isolating a first subtenanean zone from a second subterranean 
2one in a wellbore that tndudes a perforated casing that traverses the second 
subtenanean zone, comprising: 

positioning one or more soBd tubulars within the wellbore, the solid tubulars 
traversing the first subtenanean zorie; 

positioning one or more peifeiated tubiilara wKhin the wellbora each including 
one or mbre radial passages, the pertbrated tubulars traversing the second 
subterranean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
tubulars within the wellbore; 

radially expanding at least one of the pwforated tubulars into intimate oontact 
with ttie perforated casing: 

fluldidy coupling the perforated tubuiarB and the solid tubulars; and 
preventing the passage of fluids from the first subterranean zone to the second 

subterranean zone within the weiibore external to the solid tubulars arfd perforated 

tubulars. 

41. The method of daim 40, wherein the perforated tubulars that ara radially 
expanded into intimate coitfact wHh the perforated casing compress the second 
aubtenraneanzona 

42. The method of daim 40, fimher comprising vibrating the second subterranean 
zone to bwrease the rate of recovery of hydrocarfwns firom the second subterranean 
zone. 

43. The method of daim 40, further comprising vibraUng the second subterranean 
2one to dean the radial passages of the perforated tubuters that are radially expanded 
inte intimate oontad wMh the perfoiatad casing. 

44. The method of daim 40, further comprising applyir^ an impulsive load to the 
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perforated tubulars that are radially exparKled into intirnate contact with the perforated 
casiitg to increase ^ rate of.reoovery of hydrocartxxis from the second subterranean 
zone. 

5 45, A method of extracting materials from a producing subten^nean zone in a 
weObore, at least a portion of the wellbbre including a casing and 0 perforated casii>g 
that traverses the producing subterranean zone, ocmprising; 
posHtonlng one or mre solid tirt>uiar8 vtrfthfr^ 

posKionlrig one or more perforatfed tubulars within the weHbore each including 
10 one or more radlai passages^ the perforated fubulars traversing the produdng 
subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 

radially expanding at least one of the perforated tubulars Into intimate contact . 
15 wHh the perforated casing; 

fluidldy coupling the solid tubulars with the casing; 
flutdidy coupling the perforated tubulars vvlth the solid tubulars; 
fluidicly isolating the producing subterranean zone from at least one other 
subterranean zone within the wellbore; and 
20 fluidldy coupling at least one of the perforated tubulars with the produdng 

subterranean zone. 

46. The method of claim 45, wherein the perforated tubulars that are radially 
expanded into intimate contact with the perforated casing compress the produdng 

25 subtenanean zone. 

47. The method of daim 45, further comprising vibrating' the produdng . 
subterranean zone to increase the rate of recovery of hydrocartx)n from the produdng 
subterranean zone. 

30 

48. The method of daim 45, further opmprMng vibrating the produdng 
subterranean zor^ to dean the radial passages of the perforated tubulare that are 
radially expanded Into intimate contact with the perforated casing. 
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49. The method of daim 46. further comprising applying an impulsive load to the 
perforated tubulars that are radially expanded Into intimate contact with the perforated 
tubulars to Increase the rate of recovery of hydrocarbons from the producing 
subterranean zone. 

5 

50. A sj/^em for isolating a first subterranean zone ftom a second subterranean 
»ne in a weilbore that Includes a perforated casing that traverses the second 
subterranean zorw, comprising: 

means for positioning one or more solid tubulars within the weibore, the solid 
10 ■ tubidars traversing the first subtenranean zone; 

means for positioning one or more perforated tubuters within the weilbore each 
including one or more radial passages, the perforated tubuters traversing the seoorid 
subterranean zone; 

means for radially expanding at teast one of the solid tubuters and perforated 
IS tubulars within the weilbore; 

means for radlally expanding at teast one of ttie perforated tubuters into intimate 
oonted with the perforated casing; 

means for fluldlcly coupling the perforated tubuters and the sofld tubuters; and 
means for preventing the passage of fluids from the first subterranean zone to 
20 the second subterranean zone within the weilbore external to the solid tubuters and 
perforated tubuters. 

51 ; The system of daim 50. wherein the means for radteiiy expanding, at least one 
of the peilQiated tubulars Into int'mate obnted with the perforated casing comprises 
25 nwans for compressing the second subterranean zone. 

52. The system of dabn 50, further comprising' means for vibrating the second 

subtenanean zone to increase the rate of recovery of hydrocarbons from the second 
subtsnaneanzone. 

30 

53. The system of daim 50, further comprising means for vibiating the second 
subtenanean zone to dean the radtei passages of the perforated tubulars that are 
radialiy expanded into intimate contad with the perforated casing. 
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54. The system, of claim 50, further comprising means for applying an impulsive 
load to the perforated ilubulars that are radially expanded into Intinrate contact with the 
perforated casing to increase the rate of recovery of hydrocarbons from the second 
subterranean zone. 

55. A system for extracting materials from a producing subterrenean zone in a 
wetiboiB, at least a portion of the yvellbore including a casing and a perforated casing 
that traverses the producing subterranean zone, comprising; 

means for positioning one or mora solid tubulars within the wen)ore: 

means for positioning one or more perforated tubulars within ihe wMxm each 
friduding one or more radial openings, the perforated tubulars traversing ttte producing 
subtensneah zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellborn 

meens for radially expanding at least one of the perforated tubulars Into Intimate 
contact with the perforated casing; 

means for fluidiciy coupling the soM tubulars with the casing; 

means for fluldldy coupling the perforated tubulars with the solid tubulars; 

means for fluidiciy Isolating the producing subterranean zone from at least one 
other subterranean zone within the wellbore; and 

means for fluididy coupling at least one of the perforated tubulars with the 
producing subterranean zone. 

56. The system of daim 55. wherein the nteans for radially expanding at least one 
0* the perforated tubulars into Intimate contact wNh the perforated casing comprises 
means for compressing the producfog subtenanean zone. 

57. The system of daim 55, further comprising means for vibrating the producing 
subtenanean zone to increase the rate of recovery of hydrocarbons^ the producing 
subterranean zone. 

58. The system of daim 55, furttier comprising means fdr vibreting the produdng 
subtenranean zone to dean the radial passages of the perforated tubidars that are 
radially expanded Into Intimate contect with the perforated casing. 
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59. The system of claim 55. further comprising means for applying an incisive 
toad to the perfdrated tubulars that are radiaHy expanded into Intimate contact with the 
perforated casing to increase the rale of recovery of hydrocart)ons from the producing 

5 subtmanean zone. 

60. An apparatus, oomprising: 

a zonailsolaiion assemlsly comprising: 

pne or mora sofid tubular members, each solid tubular member including one or 
10 more external seals; 

one or more perforated tubular members each including radiai passages 
coupled to the soDd tubular members; and 

one or more perforated tubular liners each including one or more radial 
passages coupled to the interior surfaces of one or more of the peifbreted tubular 
15 members; and 

a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the peribrated tid>ul»- 
members are fonmed by a radial expansion process performed within the wellbore; and 
wherein the perforated tubular liners are fomned by a radial expansion process 
20 peifbrmed within the wellbore. 

61. A method of isolating a fiisl subterranean zone from a second subterranean 
zone in a weiwre. oomprisir^: 

positioning one or more solid tubutare within the wellbore. the solid tubulars 
25 traveising the first suMerranean zone; 

positioning one or nnore perforated tubulars each including one or more radiai 
passages wItNn th^ wellbore, the perfbirated tubulare travereing the second 
suMsnaneanzone; 

radially expanding at least ohjs of the solid tubulare and peilbratad tubulare 
30 within the wellbore: * 

fluldicly couplk^ the perforated tubulare and the prln^iy solid tubulare: 
preventing the passage of fluids from the firet subterranean zone to the second 

subtenanean zone within the wellbore external to the primary solid tubulare and 

perforated tiAulars; 
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posltlonirtg one or more perforated tubular liners within the interior of one or 
mora of the perforated tubulars; and 

radially expanding ar^l plasfically deforming the perforated tubular liners within 
ttie interior of one or mam of the perforeted tubulars. 

62. A method of extracting materlale from a prodtjcing subterranean zone in a 
wellbore. at least a portion of the weilbore Including a casing, comprising; 

positioning one or more solid tubulars within the weilbore; 

posittoning one or more perforated bjbulars each Inchiding one or more radJal 
passages within the weilbore, the perforated tubulars traver^ng the prxKludng 
suMenr;^nean ame; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within tie weilbore; 

fluldlcly coupling the solid tubulars with ttie casing; 

fluididy cwpling the perforated tubulars with the solid tubulars; 

fluidicly Isolating the pn9duclng subterranean nne from at least one other 
subtenanean zone within the wetlbore; 

fluidicly coupling at least one of the perforated tubulars with the producing 
subterranean zone; 

positioning one or nK>re perforated tubular liners within the Interior of one or 
more of the perforated tubulars; and 

radially expanding and plastically defomring the perforated tubular liners within 
the interior of one ornnore of the perforated tubulars. 

63« A system for isolating a first subterranean zone from a second subtenanean 
zone ina welibore, compri^ng: 

means for positioning one or more solid tubulars within the weilbore, the soUd . 
tubulars traversing the first subterranean 

means for positioning one or more perforated tulHJiars each including one or 
more radial passages within the weHbore. the perforated tubulars traversing the second 
suMenranean zone: 

means for radially expanding at least one of the solid tulxdars and peiforated 
bJtxilBrs within the weiltMre; 

means for fluidicly coupling the perforated tulNJiars and the send tubulars; 
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means for prevenUng the passage of fluids from the first subterranean zone to 
the second subterranean zone wtthin the wellbore external to the primaiy solid tubulars 
and perforated tubuiare; 

means for positionlnig one or more perforated tubular liners withhi the interior of 
one or more of the perforated tubulars: and 

means for radially expanding and piasticatly d^mUng the perforated tuloutor 
liners withbi the interior of one or more of the perforated tubulars. 

64. A system for extracting materials from a producing subterranetin zone In a 
wellbore. at least a portion of the wellbora including a casir^ comprising; 

means for positionli^ one or more solid tubulars within the wellbore: 

means for positioning me or more perforated tubulars each ihduding one or 
more radial passages within the wellbore, the perforated tubulars traversing the 
producing subterranean zone; 

means for radially expanding at least one of the soNd tubulars and the 
perforated tubulars M^in the wellbore; 

means forfluididy coupling the solid tubulars with the casing; 

means for fiuidicty coupling the perforated tubulars with the solid tubulars: 

means for fluidiciy isolating the producing subterranean zone from at least one 
other subterranean zone within the wellbore; 

means for fluididy couplmg at least one of the . perforated tubulars with the 
produdng subterranean zone; 

means for positioning one or more perforated tubular Uners wHhbi the interior of 
one or more of the perforated tubulars: and 

means for redldly expanding and plasttoally deforml^ the perforated tubular 
finere wMiin the intertor of one or more <^ Uw perforated tubidais. 

65. An apparatus, comprising: 

a zonal isciiatton assembly contprising: 

one or more solid hibular members, each solid tubular member induding one or 
more exterrval seals; 

two or more perforated tubular members each including radial passages 
coupted to the solid tubular members; and 

one or more one-way valves for controllably fluididy coupling the perforated 
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tubular members; and 

a shoe coupled b the zrnal isolation assembly; 

wherein at least one oF the solid tubular members and the perforated tubular 
members are fomfied by a radial expansion process perfomned wHtiin the wellbore. 

5 

66. A method of Isolating a first subterranean zone from a second subterranean 
zone having a plurality of produdng zmes in a wellbore, comprising: 

positioning one or more solid tubulars wHhin the wellbore, the solid tubulars 
traversing the first subterranean zone; 
10 positioning two or more perforated tubulars each including one or more radial 

passages within the welibors, Ihe perforated tubulars traversing the second 
subterranean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
within the wellbore; . 

15 fluididy OTupling the perforated tubulars and the primary so^^^ 

preventing the passage of fluids from the first subtenanean zone to the second 
subtenanean zone within the wetlbore external to the primary solid tubutans and 
perforated tubulars; and 

fTOventing fluids frwn passing from one of the producing zones that has not 
20 been depleted to one of the producing zones that has been depleted. 

67. A method of extracting materials from a wellbore having a plurality of produdng 
8ubt»Tanean zones, at least a portion of the wellbore induding a casing, comprising; 

positioning one or more sold tubulars within the wellbore; 
25 positioning two or more perforated tubulars each induding one or more radial 

passages within the wellbore, the perfbrated tubulars traversing the produdng 
subterranean zones; 

radiafly expanding at least one of the sdid tubulars and the perforated tubulara 
within the wellbore; 
30 fluidldy coupling the solid tubulars with the casing; 

fluididy coupling the perfbrated tubulars with the solid tubulars; 

fluidldy isolating the producing subterranean zone finom at teast one ottier 
subterranean zone within the wellbore; 

fluididy coupling at least one of the perforated tubulars with the produdng 
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subterranean zone; ■ 

preventing fluids from passing from one of tlie producing zones ttiat has not 
been depleted to one of the producing zones that has been depleted. 

68. A system for isolating a first subterranean zorte from a second subterranean 
zone having a plurality of producing zones in a wellbore, comprising: 

means for positioning one or more solid tubiriars wiSiin the.wellbore, the solid 
tubulars traversing the first subterranean zone; 

means for positioning one or nioie perforated tubulars each Indudlng one or 
more radial passages withb) the wellbore, the perfbratad tubulars traversing the second 
subtenartean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 

means for fluididy coupling the perfimted tubulars and the solid tubulars; 

nrieans for preventing the passage of fluids from the fsst subterranean zone to 
the second subtenanean zone within the weltbore external to the primary solid tubulars 
and perforated tubulars; 

means for positioning one or more perforated tubular liners within the interior of 
one or more of the perforated tubulare; and 

means for preventing fluids from passing from one of the producing zones that 
has not been depleted to one of the producing zones ttiat has been depteted. 

69. A system for extracting materials from a pturality of piodudng subten-anean 
zones in a weUbore. at least a portion of the wellbore jnduding a casing, comprising; 

nieans for positioning one or more solid tubulars within the wellbore; 

means for positioning one or more perforated tubulars each including one or 
more radial passages within the welibore, the perforated, tebulars traversing the 
producing subterranean zones; 

means for radially expanding at teast one of the soOd tubutere and the 
perforated tubulars within the weflbore; 

means for ftuididy coupling the solid tubulars with the casing; 
means for fluididy coupling the perfbrated tubulars with the solid tubulars: 
means for fluididy isolating the pradudng subterranean zone from at least one 
other subterranean zone within the wellbore; • 
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rneans for fluidicly coupling at least one of the perforated tubuiars with the 
producing subterranean zone; 

nneans for positioning one or more perforated tubular liners within the interior of 
one or more of the perforated tubuiars; md 
5 means for preventing fluids from passing frorii one of the producing zones that 

has not been depleted to one of the producing zones that has been depleted. 

70. An apparatus for extacling geothermal energy from a subterranean fomnafion 
oontaining a source of geothermal energy, comprising: 

10 a zonal isolation assembly positioned within the subtenranean formation, 

oomprlsing: 

one or mors solid tubular mernbors, each solid tubular member including one or 
more external seals; 

one or more perforated tubular members each Including radial passages. 
15 coupled to the solid tubular members; and 

one or more perforated tubular liners each Including one or more radial 
passages coupled to the inlterior surfaces of one or more of the perforated tubular 
members; and 

a shoe coupled to the zonal isolation assembly; 
20 wherein at least one of the solid tubular members and the perforated tubular 

members are fomied by a radial expansion process perfonmed within the wellbore. 

71. A nrtethod of isolating a first subterranean zone from a second subterranean 
zone Including a source of geothermal energy in a wellbore, comprising: 

25 positioning one or mora solid tubuiars within the wellbora. the solid tubuiars 

traversing the first subtenanean zone; 

positioning one or nrKxe perforatMi teibulars each including one or more radial, 
passages within the watlbora. the perforated tubuiars traversing the second 
subterranean zone; 

30 radially expanding at least one of the solid tubuiars and perforated tubuiars 

within the wellbora; 

fluidicly coupling the perforated tubuiars and the primary solid tubuiars; 

preventing the passage of fluids from the first subten^ean zone to the second 
subterranean zone within the welibore extemal to the prinriary solid tubuiars and 
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perforated tubulars; and 

positioning orie or more perforated tubular liners within the interior of one or 
more of the perforatiBd tubulars; and 

radially expanding and plastically defonning the perforated tubular liners within 
5 the Interior of one or more of the perforated tubulars. 

72. A method of extracting geothemial energy from a Sfubtenranean geothermal 
zone in a wellborB, at least a portion qf the welibore including a casing, comprising; 

positioning one or more solid tubulars within the welibore; 
posiHoning one or more perforated tubuiars eadi including one or more radial 
pwsages within the welibore, the perforated tubulars traversing the subterranean 
geothemial zone; 

radially expanding at least one (rf the solid tubuiars and the perforated tubulars 
within the welibore; 

fluididy coupling the solid tubulars the casing; 
ftuktidy coupling the perforated tubul9rs with tlie solid tubulars; 
fluidldy Isolating the subterranean geothermal zone from at least me other 
subterranean zone within the welibore; and 

ftuididy coupling at (east one of the perforated tubuiars with the subterranean 
geothemnal zone. 

73. A system for isolating a first subtenanean zone from a second geothermal 
subterranean zone in a weDbore, comprising: 

means for positioning one or more sold tubulars within the welibore. the solid 
25 tubulars traversing the first subtenanean zone; 

means for positioning one or more perforated tubutars each including one or 
more radial passages within the welibiore, the polbraled tubulars traversing the second 
geottiennai subterrarmtfi zorie; 

means for radialiy expanding at least one of the soHd tubuiars and perforated 
30 tubulars within the welibore; 

means for fluidldy coupling the perforated tubulars and the solid tubutars; and 
means for preventing the passage of fluids firom the first sLA>terranean zone to 
the second geothermal subterranean zone within the welibore external to the primary 
solid tubulars and perforated tubutars. 
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74. - A systein for extracting geothermal energy from a subterranean geothermal 
zone in a weHbore, at Idas! a portion of the wellbcre Including a casing, comprising; 

5 means for positioning one or more solid tubulars within the wellbore; 

means for positioning one or more perforated tubulars each including one or 
more radial passages witMn the weilbore. the perforated tubulars travdr$ing the 
subterranean geothermal. zone; 

means for radiaily expanding at. least one of the solid tubulars and the 
iO perforated tubulars within the w^ilbore; 

means for fluididy couplirig the solid tubulars with the casing; 
means for fluididy coupling the perforated tubulars with the solid tubulars: 
means ftor fluididy isolating the subterranean geothemnal zone frort) at least one 
other sutnenranean 2S)ne within the. welibore; and 
15 means for fluididy coupling at least one of the perforated tubulars with the 

subterranean geothermal zone. 

75. An apparatus, comprising: 

a zonal isolation assembly comprising: 
20 one or nlore solid tubular members, each solid tubular member induding one or 

more external seals; 

one or nrK>re perforated tubular members each induding one or more radial 
passages coupled to the soUd tubular members; and 
a shoe coupled to the zorial Isolation assembly; 
25 wherein at least one of the solid tubular members and the perforated tubular 

members are formed by a radial expansion process performed within the wellbofe; and 
wherein the radial passage of at least one of the perforated tubular members 
we cleaned by further radial mpansion of the perforated tubular members wRMn the 
weObore! 

30 

76. A method of Isolating a first subterranean zone from a second subterranean 
zone In a wellbore, oomprisingr 

positioning one or more solid tubulars within the weilboie, the soUd tubulars 
traversing the first subtenanean xbne; 
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positioning one or more perforated tubuiars within the welibore each including 
one cr more radial passages, the perforated tubuiars traversing the second 
subterranean zone; 

radially expanding at least one of the primary solid tubuiars and perfbiated 
5 tubuiars within the weHbcve; 

fluididy coupling the perforated tubuiars and the solid tubuiars; 

preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wallbore external to the solid tubuiars and perforated 
tubuiars; and 

10 cleaning materials from the radial pass^es of at least one of the perforated 

tubuiars by further radial expansion of the perforated tubuiars within the weBboie. 

77. A nf^ethod of extracting materials from a producing subterranean zone In a 
welibore. at least a portion of the wellbore including a casing, comprising; 
15 positioning one or more solid tubuiars within the wellbore; 

positioning one or more perforated tubuiars within the wellbore each including 
one or more radial passages, the perforated tubuiars traversing the producing 
siA)tenanean zone; 

radially expanding at least one of the solid tubuiars and the perforated tubuiars 
20 wiBiin the wellbore; 

fhildlcly coupling the solid tubuiars with ttie casing; 
fluidicly coupling the perforated ttAulars with the solid tubuiars; 
fluididy isolating the producing subterranean zone from at least one other 
subterranean zone within the wellbore; 
25 fluidicly coupling at least one of the perforated tubuiars with the producing 

subtmanean zone; 

mcmitoring the operating temperatiros, pressures, and flow rates within one or 
more df the peifbraled tubuiars; and 

cleaning materials from the radial passages of at least one of the perforated 
30 tubuiars bfjf further radial expansion of the perforated tubuiars within the wellbore. 

78- A system for isolating a first subterranean zone from a second subterranean 
zone in a wellbore, comprising: 
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means for positioning one or more solid tubulars wrthin the wellbore, the solid 
tubulai^ traversing the first subterranean zone; 

means for positioning one or more perforated tubulars within the wetlbore each 
including one or more radial passages, the perforated tubulars traversing the second 
5 subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars wHtiin the wellbore: 

means for fluididy coupling the perforated tubularB and the solid tutNJiars; 

means for preventing the passage of fluids from the first subtenanean zone to 
10 the second subtenanean zone within the wellbore external to the solid tubulars and 
perforated tubulars; and 

means for cleaning materials from the radial passages of at least one of the 
perforated tubulars by further radial expansion of the perforated tubulars within the 
wellbore. 

15 

79. A system for extracting materials from a producing subterranean zone in a 
welibon?, at least a portion of the wellbore including a casing^ comprising: 
means for positioning one or more so8d tubulars within the wellbore: 
means for positioning one or more perforated tubulars within the wellbore each 
20 including one or nr^re radial passages, the perforated tubulars traversing the producing 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore; 

means forfluidicly coupling the solid tubulars with the casing; 
25 nneans forfluidicly coupling the perforated tubulars with the M^^^ 

means for fluididy isolating: the produdng sut}terranean zone from at least one 
other subterranean zone within the wellbore; 

means for fluididy coupling at least me of. ttie perforated tubulare with the 
proAidng subterranean zone; and 
30 nrieansfbrdeaning materials from the radial passages of at least one of the 
tubulars by further radial expansion of the perflated tubulars within the wellbore. 
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